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ABSTRACT 
 
This research aims to develop a conceptual framework on strategic Facilities Management 
(FM) for public healthcare organisation in Australia. Healthcare organisations are complex 
and need continuous improvement in their standard procedure due to the challenges in wide 
range of services including FM services. Strategic facilities management has the potential to 
improve the usability of building performance (BP) measurement and facilities management 
support services delivery (FMssd) by integrating facilities management into business 
solution. Many methods and tools have been used worldwide in facilities management (FM) 
techniques to support core business activities.  While there are different ways of adopting 
new ideas in facilities management for effective business solution in public healthcare 
organisations a wide range of considerations including FMssd and BP are required. 
A comprehensive literature review on the development, funding and management of public 
healthcare organisations and the gaps in managing FM in public healthcare were carried out. 
A public healthcare organisation in regional Victoria was used as a case study. A mixed-
method approach is used with strategies for inquiry that involve sequential qualitative and 
quantitative data collection. The data collection is done sequentially in phases, beginning 
with the preliminary survey and followed by secondary data analysis in the final 
questionnaire survey. The questionnaires were distributed amongst more than 3000 staff at 
core and non-core services in the organisation. In the first phase, three dimensions of building 
performance (functionality, impact and quality) were evaluated. The data collected was 
analysed through a two-stage analysis: acceptance of the components of performance 
according to the three clusters using Kendall's coefficient of concordance, and factor analysis 
to acquire a suitable grouping of the clusters of variables. The outcome of this phase is a new 
comprehensive framework for excellence in building performance for healthcare facilities in 
Australia. In the second phase, three dimensions of strategic healthcare management were 
evaluated in clusters of variables:  business organisation management, facilities management 
operation system and decision making process. The data were analysed using statistical tool 
(SPSS 20). The method used are standard multiple regression and t-test. Findings from this 
study prove that core and non-core staff in healthcare have the same view on building 
performance and facilities business operation but not on FMssd. Therefore, healthcare 
management has to better understand the nature of every FMssd item that is important to 
these groups. A model framework was developed to provide strong idea and understanding 
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about the link between operational management and organisational management in order to 
better understand how to effectively manage healthcare buildings and facilities. The findings 
showed that FMssd in community health centres (CHCs) has significantly predicted the 
efficiency of space design, impact facility and quality planning. For the general hospital 
(GH), FMssd significantly predicted the efficiency of impact outlook. However, both GH and 
CHCs did not significantly predict the efficiency of facilities business operation.  
This model framework can assist public healthcare organisations to better understand and 
promote reliable information on the current state of the relationship of dependent variables to 
independent variables. This model framework can be used as a standard model to evaluate 
other public healthcare buildings mainly in Australia and also in other countries. 
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CHAPTER 1: INTRODUCTION 
 
1.1 Background  
Healthcare organisations are complex to manage due to the wide range of services they offer. 
These organisations consist of many departments that serve different functions but same purpose; 
that is to deliver best healthcare service to patients. However, core services may not become 
efficient if the organisation is not well managed and the facilities are not functioning well.  All 
healthcare buildings need facilities management (FM) services operation in the form of a 
separate department or as an outsourced agency to support their core business. However, 
Australia like many other countries in Pacific Rim region face problems in managing public 
healthcare with limited funding (Robinson 2002). Despite the limited funding, new approaches 
have been adopted in areas ranging from human resource management, quality management, 
information systems, organisation structure and strategic management (Parton 1996).  
Healthcare organisations need continuous improvement in their standard procedure due to 
challenges in the delivering of a wide range of services including FM services. Continuous 
improvement can be achieved by launching periodical assessments. This is particularly important 
for healthcare because healthcare organisations tend to have large renovated spaces and 
additional functions added without upgrading FM services and resources. Many methods had 
been used worldwide to support core business activities. Strategic FM has the potential to 
improve the efficiency of building performance (BP) and FM support service delivery (FMssd) 
by integrating FM into healthcare business management. While there are different ways of 
adopting new ideas in FM, for effective business solution in public healthcare organisation a 
wide range of considerations including FM service delivery and BP are required. 
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1.2 Previous research  
Previous researchers have developed various types of innovative performance measurement 
(PM) tools such as Build ability score (Low et al. 2008), Key Performance Indicator (Shohet & 
Lavy 2004) and  Integrated Healthcare Facilities Management (Shohet 2003b), service delivery 
approach (Sharma et al. 2007), Data Development Analysis (Boussabaine & Kirkham 2006; 
Brackertz & Kenley 2002), Pre-design Evaluation and Post-occupancy evaluation (Ornstein et al. 
2009), Computer-aided real estate benchmarking (Wauters 2005) and Risk and Opportunity 
(Carthey et al. 2009).  PM has to be meticulous in a way that is practical to FM operations and 
techniques, otherwise it seems to be superficial (Amaratunga & Baldry 2001). The linkage 
between BP and FM service delivery is important in healthcare buildings. However, design and 
facility still use the incorporated FM requirement in traditional ways; design the facility, and 
then design its management after the facility has been constructed (Edum-Fotwe et al. 2003).  
In the context of Australian public healthcare organisations, FM was regarded as the 
management of non-strategic support services that are not linked to healthcare business 
management (Young 2005a). BP and FMssd tend to be important for building evaluation, but the 
relative importance of organisational and FM operational management do not appear to have 
been tested and validated for Australian public healthcare users in any published work. As for 
Victoria State, there are around thirty metropolitan hospitals and seven regional hospitals. They 
vary in sizes based on the service provided and number of staff. Therefore, a comprehensive 
research is needed to determine best practice for facility management in these buildings.  
 
1.3 Research Problem  
Given the lack of research concerning strategic facilities management in Australian healthcare 
sector, this study investigated BP in relation to both organisational (facilities business operation), 
and operational management (FMssd and BP) of a public healthcare organisation via a case 
study. The research questions are as below; 
a. How is BP being viewed as a strategic FM indicator?  
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b. How do the core and non-core healthcare users evaluate the importance of FM service 
delivery, BP and Strategic FM? 
 
c. What is the impact of FM support service delivery system on BP and facilities 
business operation (FBO)?   
 
1.4 Research objectives 
This research aims to develop a conceptual framework for strategic FM for public healthcare 
organisation. This research concentrates on two interrelated aspects: operational aspect which is 
FMssd and BP, and organisational aspect, namely facilities business operation.  
The framework is expected to provide recommendations for public healthcare organisations in 
managing their FM operation. The specific objectives are as below;   
 
i. To develop BP indicators to evaluate the performance of public healthcare organisations. 
ii.  To determine the importance of FM support service delivery, BP and facilities business 
operation from core and non-core users.  
iii. To identify the significant relationships between FM service delivery, BP and facilities 
business operation.   
iv. To develop a model framework that could improve public healthcare organisation and 
enhance strategic FM. 
 
1.5 Research Methodology 
In order to achieve the research objectives, data was collected through interviews and 
preliminary survey, followed by structured questionnaire and observation on sites. Preliminary 
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study developed a conceptual framework for the final survey. The final survey, primarily a 
quantitative one is supported by qualitative method. A public hospital and two community’s 
health centres under one public healthcare organisation in Victoria, Australia are selected for 
data collection.  
The data collected were analysed using descriptive and inferential statistical methods. The 
hypothesised relationships were analysed using the Statistical Package for Social Sciences (SPSS 
20). To examine the multiple-relationships and to test the fitness of the proposed theoretical 
framework, confirmatory factor analysis (CFA), t-test and standard multiple regression were 
used. Data from observations were analysed manually by identifying issues and themes that were 
then used to support the interpretation of the significant results from quantitative method.  
 
1.6 Report Outline 
This thesis consists of seven chapters. Chapter 1 is the introduction chapter that briefly explained 
the background of the study and structure of this thesis. The chapter begins by briefly 
introducing the problem, aims and objectives of the research, significance of the research, 
methodology and justifications for the research. It further provides an overview of the thesis and 
a brief introduction to the subsequent chapters. Chapter 2 presents the overview of national 
issues in public healthcare in Australia by an extensive review of its history, policy and 
management. The review begins with the literature on how public healthcare emerges from 
simple organisations to large and comprehensive organisations to cater for an increasing 
population. The chapter then discussed the changing needs of public healthcare management 
with regards to policies and funding. These issues were explained chronologically, in order to 
understand how one system changes to another.    
Chapter 3 reviews the literature on FM. This chapter explored the importance of FM and the 
problems associated with public healthcare management. The concept and definition of FM were 
elaborated to provide a basic understanding of support service management. Further discussion 
touched on how building PM can assist FM in order to make support service management 
reliable and strategic for the healthcare organisation. Chapter 4 reviews the literature and theories 
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underpinning this study’s proposed conceptual framework, namely, the empirical study of 
healthcare strategic FM, linking the operational and organisational management. This chapter 
described how the conceptual framework of strategic FM is developed based on theory, previous 
research findings and this study’s preliminary review.  
Chapter 5 presents the strategies and the methodology applied in this study. This chapter 
addressed the sampling framework and provides a background of tools used and detail flow of 
research process and its development. This chapter details the two methods used for data 
collection, namely, the preliminary and the final surveys. Data analysis techniques are explained 
and justified, and the reliability and validity of the data collection are addressed. Finally the 
ethical issues involved in this research are discussed.  
Chapter 6 presents the findings of this study. The expected relationships between the variables 
are explained and presented in the form of testable hypotheses, then followed by the analysis and 
results of the data gathered from both the preliminary survey and final survey. The important 
points and themes of the preliminary survey are presented, followed by the final survey’s 
statistical results and tests of the proposed hypotheses. This chapter also provided a discussion of 
the main findings of the study. The discussions refer back to theories and previous studies that 
have been discussed in the earlier chapters to identify any significant similarities and 
dissimilarities with this study’s findings. Finally, the conceptual framework that has been 
validated and evaluated is clearly explained. Chapter 7 presented the summary and conclusions 
of the study. The chapter explained how this study’s findings can contribute to the present body 
of knowledge of strategic FM and to the healthcare business organisation as a whole. The 
limitations of the tested conceptual framework are examined, and the chapter concluded with 
suggestions and recommendations for further research. 
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CHAPTER 2: PUBLIC HEALTHCARE IN AUSTRALIA 
 
2.1  Introduction   
This chapter discusses the theme of public healthcare management in Australia.  The purpose of 
this chapter is to explore and unpack the development of the healthcare industry from simple 
healthcare facilities with very limited clinical services, to complex facilities with a number of 
clinical services. It is essential to understand the fundamentals of healthcare services and their 
high dependence on government, for the public to gain access to affordable and decent clinical 
services. This chapter begins with an overview of Australia’s healthcare policies and economy, 
reflecting past and recent developments, with particular focus on the public healthcare system. 
Subsequently, funding and management of public healthcare are reviewed. Furthermore, the 
importance of non-core services to support the key business activities is discussed. 
2.2 History and Development of Public Healthcare in Australia 
As a Commonwealth country, Australia’s healthcare was eventually based on the British act. The 
first public health legislation, modelled on Britain’s Public Health Act of 1848 was formed in 
Victoria in 1854, (ABS 1999a in Brown & Lumley 1998). In 1872, the Public Health Act 
compelled every statutory authority to appoint a Ministry of Health (Baum 2008). 
Chronologically, it shows significant improvement as it offered two important changes: (i) the 
emergence of an effective movement as a social and collective enterprise, and (ii) the importance 
of investment to improve society (Baum 2008). Other bodies such as local authorities also played 
important roles as they advise on the application, measurement and enforcement of public health 
legislation.  
In 1901, when Australia was established as a federation, the Commonwealth and State 
Governments controlled the main powers on public healthcare. These were conferred upon it by 
the Constitution (Lin et al. 2007). As health became a very important issue in relation to both 
immigrants and local communities, the Commonwealth Department of Health was formed in 
1921 and played an important part of the nation-building effort (Baum 2008). Since the Alma-
Ata Declaration on Primary Healthcare in 1978 and Ottawa Charter for Health Promotion in 
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1986, Australia has gained major benefits in healthcare (Lin et al. 2007). Community Health 
Program (CHP) was one of the programs that help Australia to rapidly contribute to, incorporate 
and adapt new ideas in public healthcare policy (Baum 2008). Baum (2008) then claimed that by 
late 1980s, Australia was regarded as one of the world leaders in innovation in public healthcare 
sectors. However, after a decade, Australian cities showed a slow progress in public health as a 
result of competing interests at the local and state political levels, with 33 per cent expressing 
dissatisfaction with their intra-partum care (Brown & Lumley 1998). Development of public 
healthcare is a challenge due to many aspects such as vast emerging culture and inter-state 
differences in policies. 
In the past 50 years, Australia’s population has increased significantly due to immigration. In 
2004, 4.75 million or about 24 per cent out of a population of 20.67 million were born overseas 
(Baum 2008). The following Table 2.1 represents chronological development of healthcare in 
Australia. 
Table 2.1: Chronological development of health industry in Australia 
Era Dominant policies and ideologies Typical intervention models 
Indigenous 
control(approximately 
40,000 years   
Strong links with land and 
traditional healers. 
Practice part of accepted culture handed on 
through oral tradition. 
Colonial (from  
white invasion until 1890s)  
Strongly influenced by British 
practices. Emphasis on sanitary 
measures. 
Quarantine Acts. Public Health Acts in colonies.  
Nation Building  (1890-
1940s) 
State action to improve the 
health of the nation. Seeking to 
“improve” the race”.  
Formation of Commonwealth Department of 
Health.  
Affluence, medicine and 
infrastructure        (1950s-
early 1970s) 
Economics affluence and 
interventionist governments 
committed to improving quality 
of life.  
Considerable state intervention in areas that have 
an impact on health. Growth of hospitals and 
expending health service budgets-little focus on 
public health.  
Lifestyle (late 1960s-mid-
1980s) 
Focus on effects of affluence on 
chronic disease. Rediscovery of 
philosophy of prevention 
reflecting a desire to control 
costs of health services.  
Population surveys of risk factors. Some 
challenges to this era include a foreshadowing of 
new public health by Community Health Program 
Aboriginal health movements. 
 
New public health (1980s-
mid 1990s) 
Influenced by World Health 
Organisation (WHO) policies, 
especially the alma Ata 
Declaration of Health for All 
(1978) and the Ottawa Charter 
(1986).  
Development of healthy public policy (e.g. 
legislation to control sale and use of tobacco, 
drink-drive legislative control. Policy support for 
community “Settings approach” to health 
promotion (e.g. Healthy Cities, Healthy Schools, 
Healthy Worksites, Healthy Hospitals) 
Source: (Baum 2008) 
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In the earliest era of Australian indigenous culture, it is believed that native people had a strong 
link with nature. Until now, some remedies are still applicable and being accepted by people 
even from different cultures. However, the colonial era had encouraged a strong focus on health 
due to the existence of some fatal diseases. The modern concept in health is influenced by British 
practise and is widely accepted by not only the groups migrating to Australia but also other 
migrants from China, Italy, Iran and other European countries. In the 1890s, when Australia was 
formed as a nation, the Commonwealth government had improved the healthcare service for the 
growing population, such as children and the elderly. As the population increased, the public 
health system expended significantly. Economics influenced public health due to modern 
medical inventions such as organ implants. During the 1950s to 1970s, clinics built in urban 
areas also expanded to suburban areas in order to accommodate the higher demand in healthcare 
and medicine.  
From the 1960s to 1980s, modern concepts in managing public health had brought significant 
changes to healthcare. Modern lifestyles have however, encouraged the outbreak of chronic 
diseases. As such, healthcare ideologies had developed into more sophisticated means such as 
epidemiology which is to categorise, control and prevent such diseases. In the mid-1990s to the 
2000s, the healthcare ideologies have continued to increase the policies and practices as well as 
privatisation of health insurance and healthcare organisations. More healthcare facilities such as 
buildings are needed to cope with demands. The cost to build these facilities comes from either 
the government or the private sector. However, other buildings are also being converted 
(adapted) for healthcare operations to meet the demand by healthcare organisations.  
2.3 Public Healthcare Policies in Australia 
Healthcare policies are developing from the policy made by the Liberal Government in 1986 and 
1993 (Palmer 2000). The Australian government has engineered a major expansion of private 
health insurance alongside a universal, publicly funded health system (Hall & Maynard 2005). 
However, the unadjusted cost relativity between the public and private sector has changed 
substantially based on a National Case Mix Costing Study undertaken in 1991-1992. Case Mix, a 
budgeting tool, is a formula specifying resource utilisation and cost weighting for particular 
categories of patients compiled as ‘Diagnosed Related Group’  (DRG) and ’Medicare’ is a 
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formula of cost reimbursements funding scheme as cost-plus formula (Dwyer 2008). However, 
later, in late the 1990’s, Medicare have experienced more pressure due to decline in private 
health insurance (Palmer 2000). 
Furthermore, Dwyer (2008) claims that Australian healthcare policies originally are taken from 
other countries and added that healthcare policy was not a primary concern in Australia back 
then. The first policies adapted from Canada were Medibank in 1975, followed by Medicare in 
1984. In 1993, Case Mix Funding which has its basis from DRG was adapted from United 
States. With the introduction of Case Mix or Population Needs-based Funding, the difficulty is 
that most funding models are now in place through accidents of history and politics, rather than 
careful design (Mitchell et al. 2008). The same author added that Australia has been involved in 
a large set of potentially significant, yet not always consistent experiments on how to purchase 
and fund healthcare. However, in Singapore, DRG is being used to standardise the differences in 
the Case Mix of hospitals and then allow comparisons of hospital efficiencies (Cheah & Chee 
1999). Comparatively, in the United States, there are hospitals relying on cost reimbursements. 
DRG and many hospitals now have “cap” agreements (Griffin & Snook 2006).The health policy 
process is continually shaped and reshaped by a complex interplay of competing values and 
interests and subjectivity interpreted by those overseeing the process (Gardner & Barraclough 
2002).   
In the process of reshaping the best policies, the design of an adjunct incentive policy needs to 
address, with appropriate choices being influenced by history, culture, information systems, 
management capacity and other contextual factors specific to the health system (Duckett & Ward 
2008). It could be said that Australia was blessed with an array of internationally acclaimed 
medical research institutions. On the other hand, the strategy of subsidising insurance premiums 
has been expensive and primarily benefited the wealthy (Hall & Maynard 2005). Furthermore, 
Hall and Maynard (2005) conclude that inflation of premiums has been significant, which has 
increased the cost of public subsidies. The authors further added that various incentives and 
penalties have driven coverage up from 30 to 45 per cent of the population. 
Healthcare issues here become a continuous debate due to increase in aging population and 
advancement in medical practices. Healthcare issues are everyone’s concern, and as such they 
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can be manipulated by political campaigns. Health policy has become an important scheme to 
devise a means of building quality measures into a resource profile fixed by budget 
considerations (Baum 2008). Health policy not only concerns budgets, but involves inherent 
trade-offs between multiple objectives and competing demands (Duckett & Ward 2008). The 
authors highlighted four principles of adjunct policy: (i) policies must be clear and explicit about 
the behaviour to be rewarded, (ii) incentives must be designed so that all facilities with an 
opportunity to improve have an opportunity to benefit, (iii) the reward structure is stable and 
meaningful, and (iv) the funder must monitor performance.  Organisations need well developed 
policies that highlight central functions and facilities that support strategic needs (Alexander 
1996b). He also stressed that established guidelines and strategic service level can enhance 
clinical core services. The existence of good policies can promote healthcare management by 
providing good quality of clinical services without causing distress on financial aspect.  
2.4 Funding for Public Healthcare in Australia 
Early formula funding policies instrumental to achieve ’adjunct’ policy goals of access and 
quality, were regulatory (or hierarchical) in nature (Duckett 2008). Finance for public healthcare 
is from private sources, pocket payments, insurance, tax revenue and natural insurances. 
However, funding from tax revenue and natural insurance is declining due to the preference to 
opt for payroll finance national health insurance, such as Medicare. Nevertheless, over two thirds 
of total health expenditure is from government, with the Commonwealth being responsible for 46 
per cent of expenditure and the state local government for 24 per cent (Duckett 2000). There are 
three types of budgets for healthcare, namely operating cost, purchasing capital equipment for 
making capital investments, and cash flow. Cash flow is a prediction of expected cash receipts 
and disbursements based on the operating and capital budgets. Operating cost include the cost of 
maintaining healthcare buildings.  
The Commonwealth Government derives its main powers for direct involvement in health 
policy, such as making grants to the states for specific purposes as it sees fit (Gardner & 
Barraclough 2002). Medicare is Australia’s health insurance scheme designed to ensure all 
Australian have equal and free access to care in a public system (Duckett 2004b).  Health 
expenditure consumes about 8.5 per cent of Gross Domestic Product (GDP) in Australia, 14 per 
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cent of total Commonwealth government outlays, and an average of 19 per cent of state 
government outlays (ABS 1999a in Duckett 2000).  Duckett (2004a) emphasised that providers 
earn their income from payments from governments or health insurance funds, or from direct 
payments from consumers. However, he concluded that health expenditure on providers is also 
the income for the employees and private practitioners of those providers. This fact further 
increases the salience of policy debates about health expenditure. The balance of expenditure 
comes from out-of-pocket expenses by consumers (15 per cents), with a further 10 per cent from 
health insurance funds and 5 per cent from other sources including worker’s compensation, 
motor vehicle third party insurers and donations.  
The percentage of GDP spent on health has increased at a lower rate than the previous decade 
and in 2003-2004, that estimate was $78.6 billion, which was equivalent to $3931 per person 
(Baum 2008). The author added, in the 1990s, constraints were placed on public expenditure 
offered by Medicare but due to the range of services and procedures, the cost has increased. 
Public health evokes much debate in industrialised countries about the extent of healthcare 
expenditure.  Baum (2008) later posed some questions on healthcare issues. The questions are 
how much of GDP should be spent on health and should all services be available to all people 
regardless of cost and if not, which services should be available? The questions also involve the 
decision maker. These questions involve economic, ethical and medical consideration. 
In 2006, of the total expenditure on health goods and services, just 1.7 per cents was spent on 
public and primary health and only 5 per cents on community health and other services and 35 
per cent on hospital (Baum 2008). Indeed, the budget parameters should involve a “soft-capped” 
total budget on the populations risk profile (Podger 2000). He further claimed that access to 
some specific national risk pools should be available when the region cannot be expected to 
manage the risk on its own. The development of policy networks and strategic alliances are other 
federal directions that have been developed to better use of existing resources, whether they are 
in centres for medical research, public health, or health promotion in the community (Gardner & 
Barraclough 2002). Moreover, raising the health expenditure reflected the growth in medical 
consultations after the introduction of Medicare, as well as increases in the cost of the 
Pharmaceutical Benefits Scheme (Podger 2006). With that, the government’s share of healthcare 
expenditure increased from 47.3 per cent in 1994-1995 to 48.5 per cent in 2001-2002 but fell 
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back to 46 per cent in 2002-2003 (Hall & Maynard 2005).  The involvement of private 
healthcare insurance has led to an improvement for public healthcare organisations, but 
government intervention in policies making and legislation is still needed to ensure financial 
stability in healthcare expenditure.  
Public hospitals were being funded based on what they spent in the previous year, had been the 
norm until very recently (Mitchell et al. 2008). Four government strategies dealing with 
recurrent financial issues were highlighted by Brown and Lumley (1998). The first strategy is 
dealing with financial rights. The second is in regards to a series of penalties and bonuses for 
hospital. The third and the fourth dealt with, attempt to shift cost from the state to the 
Commonwealth and attempt to silence public criticism by covert pressure on the staff. As for 
other areas of the public sector, healthcare funding cuts have been dealt with partly by reducing 
staffing levels and increasing workloads. Nevertheless, cost effectiveness criteria are being 
systematically applied pricing pharmaceuticals, and controlling their use (Podger 1999).  
Podger (1999) also claims that, the Australian healthcare system was based on four attributes 
regarding funding. The four attributes are; (i) the dominant use of private practitioners in 
providing care on a fee-for-service basis, (ii) universal access of high quality medical facilities 
through Commonwealth and state funding, (iii) substantial private funding in healthcare  to help 
ease financial pressures, and (iv) the overall structure of government-Commonwealth, state and 
local. On the other hand, Commonwealth government funding for public hospitals, homes and 
community care are shared between federal and state/territory government. In 1999, the 
government gave a 30 per cent rebate on private health insurance and four billion dollars over 
four years to spend on healthcare (Palmer 2000). Budgeting controls dominate the thinking and 
actions of hospital managers and promotes a centralisation that removes the clinician from the 
frontline environment (Dwyer 2008). He then added, urgent matters cannot be addressed by in-
house administrators when decision making powers are held by others. As a result, healthcare 
management is another “grey” area issues subject to policies and politics interference.  
2.5 Management of Public Healthcare in Australia 
There is no single international model for an efficient and effective health system. The World 
Health Organisation (WHO) statement from ALMA ATA and OTTAWA highlighted that new 
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public health system has been greatly affected by how health promotion has been set-up (Baum 
2008). He added that clinical activities require looking beyond causes of ill health, and to deal 
with these on a community-wide basis. Decisions about the relative role of government versus 
individuals, and whether or not leave government responses to needs, are not taken solely within 
the bounds of the healthcare system (Duckett 2000). In 1996-1997, private hospitals were 
apparently less efficient than their public counter parts (Palmer 2000). There is a new urgency, 
due to political desires, that the government is planning to reduce expenditure (Baum 2008).  The 
same author added an unwillingness to spend more public funds on healthcare when the health 
outcomes on some procedures are uncertain. Thus, the combination of budget cuts, Case Mix 
funding and benchmarking in the public sector has led to considerable efficiency gains, to which 
at that time, there was no equivalent among private hospital (Palmer 2000).  
In Victoria, the Public Health Group is part of the Rural and Regional Health and Aged Care 
Services (RRHACS) Division, Victorian Department of Human Services. In 2003, it was 
comprised of two branches and was led by a Director of Public Health Group. Public health 
knowledge and skills further offer an approach to the design and management of the entire health 
system by emphasising population health gain, cost-effectiveness of system designs and 
interventions, community participations and mobilisation and the value of links with other 
sectors that influence health and outcomes (Lin et al. 2007). Public hospitals in Victoria were 
encouraged to “privatise” outpatients to shift costs to the Commonwealth and as such, the public 
sector experienced a chronic underfunding, less incentive, cost shifting and political and 
bureaucratic obfuscation (Brown & Lumley 1998). Furthermore, study on Victorian public 
healthcare  by Young (2005b) finds that political perspectives in public sector management arose 
from managers attempting to work within the expectations of government, boards of 
management, communities, unions, other pressure groups and managers and staff.  The author 
claims that, cost savings and efficiencies could be achieve by changing mechanisms used, 
namely new technology, changing department structures and promoting workforce flexibility.  
Innovative measures to promote efficiency in healthcare organisations became more 
complicated, as healthcare industries nowadays are regarded as profitable business. Public 
healthcare organisations are always operating within budget constraints, and need to put 
innovative measures to sustain and serve the community. Due to the complexity of healthcare 
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organisations, it is hard to achieve cost decreases in management (Young 2005b). Podger (2000) 
claims the quality and effectiveness of healthcare management is based on three matters, namely, 
pure “fee-for-service”, size of health workforce and systematic pharmaceuticals. Victoria has 
greatly increased the efficiency of their hospitals far more so than most other states have (Podger 
2000).  Furthermore, he claimed that huge systems such as healthcare need a model to balance 
different objectives and interests.  
2.6 Business Operation in Public Healthcare Organisation  
Organisation with complex procedure and management such as healthcare is challenging in their 
business management (Young 2005a). The author highlighted 12 factors to reduce cost and 
increase efficiency, namely; (i) transaction frequency, (ii) asset specificity, (iii) uncertainty, (iv) 
hierarchical costs, (v) threat of opportunism, (vi) information system, (vii) outcome uncertainty, 
(viii) risk aversion, (ix) goal conflict, (x) task programmability, (xi) outcome measurability and 
(xii) length of relationship. To achieve the business objectives of a healthcare organisation, it 
needs to be supported by its support system. Some business management measures in healthcare 
may come up against support system challenges, such as merging or downsizing. Costs could be 
reduced through changing management practices, introducing more flexible work practices and 
downsizing (Young 2005a). However, to make sure downsizing is not reduce efficiencies it 
requires other innovative step such as strategic management to be taken into account. The need 
to evaluate whether the FM division in healthcare has a corporate mind-set is critical to their 
business organisation (Rogers 2004).  
There was a desire to adhere to the government ideology and alongside cuts to health 
organisations budgets, a desire to reduce cost (Young 2005a). As such, values are added in an 
organisation through FM and suggestions that facilities are tuned-in to help business objectives 
to cut cost (Grigg 1996). Cost could also be reduced through changing management practises, 
introducing more flexible work practices and downsizing (Young 2005a). Non-financial 
indicators also bring significant influence to organisation structures. Kaplan and Norton (2001) 
highlight four key perspectives; namely objectives, measures, targets and initiatives.  These 
perspectives lead to planning for change, especially in regards to cost savings. Effective cost 
saving strategies, such as re-structuring, downsizing, rightsizing, de-layering and outsourcing can 
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reduce costs, improve service and quality, as well as focus on core business activities (Anderson 
1996). Increases in costs may lead to unfortunate outcomes for the organisation.  Young (2005a) 
claims that most public hospitals in Victoria are facing problems in quality to meet service 
standards, increased prices of contracts due to transaction frequency, task programmability and 
cost of information systems. The FM division must align and harmonise competing interests of 
diverse groups in the same large organisations (Rogers 2004). 
Business management in public healthcare  organisation are influenced by political issues. 
Political perspectives in public sector management arise from managers attempting to work 
within the expectations of government, boards of management, communities, unions and other 
pressure groups, managers and staff (Young 2005a). Managers, who work within the prevailing 
government ideology, have to take into account the public perception of the role of the public 
sector organisation. A public sector organisation’s reliance on government funding produces 
tension between policy makers and those who implement the policy. Internally, changing needs 
in organisations due to productivity, profitability, service and quality, enforce potential and 
identifiable pressures on FM system (Alexander 1996a). For FM system to cope with the 
changes in healthcare business operation, Joudah (1996) draws attention to two main questions. 
The questions are in relation to how to effectively manage the operation of facilities and how to 
structure related data/information for decision-making processes. These are normally not 
integrated with FM strategic management and the capability of the healthcare to accept the 
clinical roles. Issue pertaining to the core business occurs when the building cannot cope with the 
clinical function. Traditionally, building design is determined earlier by the designer based on 
regulations imposed by the State Government and functions being set by the core activities later. 
Therefore, more flexibility and adaptability in the standards to accommodate future change is 
needed to ensure FM support system can be in line with healthcare core business services.      
2.6.1 Core Services in Public Healthcare  
For a long time, healthcare organisations had political interventions in regards to financial, 
policies and legislation. Public healthcare are bureaucratic organisations with bureaucratic 
principles (Griffin & Snook 2006). As another perspective, public healthcare is a service 
business in nature. The main services are to deliver clinical services to clients, or the patients. 
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The core services vary considerably based on hospital types.  The size of the hospital physically 
provides the first impression to clients. However, the greatest priority for hospital services is the 
core services available regardless of the size of the hospital.  Core services in hospitals are 
mainly clinical activities. These services are critical in nature.  These services require special 
equipment, machinery and expertise. Core activities in hospitals run 24 hours, seven days a 
week. Unlike other organisations, hospitals need uncompromised support from not only clinical 
but also non-clinical services, such as laundry and catering.  Departments such as emergency 
departments need more attention and higher demands in their daily routine because of the 
unexpected cases that need special attention.  
Due to the increasing demands in medical services, and ageing population, as well as increases in 
population and migration levels, such core services in hospitals need to be increased. Patients are 
more demanding with new technologies being established, and those in strong financial positions 
are willing to pay more for their health. To ensure that core services are able to cope with these 
increases is critical. Public hospitals with tight financial and bureaucrat boundaries may struggle 
to fulfil patients need. These need leads to hospital expending their services by building more 
buildings, or involve in building renovations or occupy other nearby buildings. All stakeholders 
must play their part in the improvement of property management, as the costs of dealing with at 
least some of the environmental consequences are absorbed. However, in some cases, it seems 
that the core services may not be fully efficient due to lack to resources such as staff, logistics 
(beds) and operating theatres. It also depends very much on the span of control of such 
healthcare organisations. A span of control between five to ten people in a given functional area 
is normal to achieve operational effectiveness (Griffin & Snook 2006). 
2.6.2 Support Service System in Public Healthcare Organisation  
Organisations such as healthcare are operating in a service oriented economy. However, support 
services are non-core services to the upkeep of the continuity of core business operations in 
healthcare organisations. Providing support services is a complex and evolving business (Preiser 
& Schramm 2005), especially in healthcare  where the end users are not only the staff,  but the 
patients, where it is difficult to fulfil a wide range of patients’ needs (Barrett & Baldry 2003).  
Support services in healthcare can be defined as non-clinical hospitals departments or cost 
17 
   
centres that do not provide direct medical tests for patients, but provide general support to the 
hospital’s mission. The facilities support services may include the traditional plant operation 
services such as environment services i.e. housekeeping, engineering/maintenance, the physical 
plant, and clinical service i.e. biomedical engineering department.   
Griffin and Snook (2006) name three types of support services. They are:  (i) patient support 
service departments, (ii) facilities support service department, and (iii) administration support 
service. These departments are crucial due to core service activities. As for facilities support 
service, function of cleaning may give negative impact to the entire healthcare facilities. 
Additionally, a clinically, dirty environment can cause infections to those people who are already 
fragile.  In the previous decade, hospital seemed to be less complex in their management. The 
support service department is normally regarded as a “labour-intensive department”, with no 
involvement from higher level management in decision making. Nowadays, hospitals have 
computerised maintenance control and integrated information technologies that are always 
updated to ensure support services are efficient. This enables quick and efficient responses to 
maintenance control.  
In order to cope with demand in health services, Griffin and Snook (2006) claim that building 
renovations have become common in hospitals due to the high costs of new construction. These 
activities may put a higher burden on facilities departments with the same quantity of staff and 
equipment.  Plant engineering is critical because it supplies power to the whole hospital and 
ensures stand-by power works well when needed (Griffin & Snook 2006). Kennedy (1996) 
claims that classification of services between support and core is best confined within one 
organisation. This is supported by Langston and Lauge-Kristensen (2002) where the authors 
claim that the nature of support service varies from organisation to organisation and involves 
both physical facilities and business operation.  
Simple, generic strategic plans can have a positive impact on the overall image of an 
organisation.  For example, in urban hospitals, parking spaces can be crucial as limited parking 
spaces can be a problem in accessing a hospital.  Ample parking can become a bonus to a 
hospital’s marketing and can be viewed with respect to an organisations image. Policy 
formulation and service delivery enables senior managers to concentrate on setting priorities and 
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standards (Alexander 1996b). He further asserts that FM policies outline an organisation’s 
responses to vital issues such as BP.  Support services are traditionally regarded as non-core 
services, however underestimating their function may lead to inefficient front-line activities. In 
contrast, these services play a role in supporting key business activities. The overall strategy for 
delivering services to customers can be described by the term “service vision” (Preiser & 
Schramm 2005). Furthermore, support services may be regarded as playing an underlying role 
but if it is not functioning well, core activities can be affected.   
2.7 Conclusion  
This chapter has described how Australia is experiencing both population and political pressures 
to provide efficient clinical services. Although this thesis focuses on overall facilities 
management, healthcare is inextricably linked. Indeed, buildings for healthcare need extra 
attention because of the core services operating within them. Intricate to healthcare buildings are 
the patients within. There is no other more important reason that healthcare buildings have to be 
in excellent condition to meet these needs.   
Public healthcare literature shows healthcare policies and strategies are changing. The system 
also has to cope with other factors such as population, new diseases, and cultural issues and last 
but not least, political intervention, where this may lead to “conflict of interest”. Thus, public 
healthcare is one of the entities used to attract voters as the influence of voters can capture 
government attention and keep healthcare issues at the top of every government’s agenda.   
For a better understanding of how facilities management is important to public healthcare 
organisations, the next chapter explores the significant contribution of the FM system to 
healthcare organisations. This non-core support service was once overlooked as just cleaning, 
repairs and routine maintenance. However, if FM becomes a strategic focus of the healthcare 
business, it can ensure a high quality of healthcare facilities. However, for strategic FM to be 
recognised, organisations in public healthcare must acknowledge the potential contribution that 
FM can offer in order to fulfil the public healthcare objectives and visions.  
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CHAPTER 3: STRATEGIC FM IN HEALTHCARE 
 
3.1  Introduction 
The previous chapter explored the issues associated with public healthcare management. Due to 
rapid economic development, there is associated pressure on a country to meet the increasing 
demand on healthcare as well as to give best services within affordable cost. In the long-term, the 
management of public healthcare organisations becomes complicated due to the complex 
medical services that require multi operations and specialised facilities. Practically, FM 
operation is set after the building has been completed and this has become problematic for public 
healthcare organisations.  
The purpose of this chapter is to explore the fundamentals of FM on its own, and with reference 
to healthcare business management. Starting with a discussion of the importance of FM, the 
chapter goes on to fulfil the need for strategic FM. The subsequent sections discuss issues related 
to FM, with the focus on public healthcare buildings. The chapter concludes with an examination 
of the current practice of performance management and its benefits to the business direction of 
public healthcare organisations. 
3.2 FM in early era 
FM was introduced in the late 1970s in the United States, with the establishment of the Facility 
Management Institute (FMI) and in the 80s, by Canadian corporations. However, was always 
hidden by use of other names or shared terms (Rondeau et. al 2000). The author claims that 
organisations seem to ignore the benefits of FM as long as the core business brings profit.  He 
also argues that the nineties decade has become the decade of FM, but not until the recession 
where FM struggled for its place in the organisation. In the 1990s the new term of FM entered 
the corporate world. The same author has named a few terms such as reengineering, 
restructuring, reinventing, downsizing, merging, and outsourcing which have saved many failing 
companies. In contrast, the disadvantage of a total FM package may lead to a loss of control and 
mismatch between the perceptions of the client and their service provider (Kennedy 1996). 
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Nevertheless, the so-called FM departments in some organisations have been left out as an 
“unproductive overhead”. This department might be out-sourced or merged with other 
departments. When a mismatch or loss of control occurs, building structures that physically 
supported the core business potentially became a liability, rather than asset.  This is when poorly 
manage FM became an important issue and cost more than it should be. FM functions as a whole 
are far beyond a support service to the organisation. FM is capable of contributing towards 
organisational success if it is given the opportunity to exploit new ideas and perform innovative 
activities that are regularly measured and integrated within the overall business goals and 
strategies of the stakeholders (Mohd Noor & Pitt 2009). 
FM theory in organisations lies in three elements, namely process, place and people (Alexander 
1996b). Firstly, process in regards to FM strategic management are FM business operations. It is 
a support service to the core business operations of the organisation. Secondly, the building is the 
place where the core business operates with FM service delivery support. Thirdly, building users 
are the people. A human factor is involved in the core business operations as well as FM support 
service operation. 
3.3 FM concept and definitions  
FM, in its simplest form may be defined as work done to keep or restore a building so that it 
continues to perform properly, retains its appearance and keeps its value. This definition includes 
maintenance, redecoration, repair and renovation but excludes improvement. As simple as it is, 
many understand that building facilities should be maintained regularly to ensure there is a 
continuous function.  
FM, if focused on the functionality of physical settings, means the constructed building that 
people depend on for the effective pursuit of their activities.  The concept of FM is to oversee 
intentional activity utilising a specific environment to achieve a controlled outcome. Some 
definitions will explain where FM fits in. Definitions of “facility” are: 
i. Any part of the physical environment that is built or installed by people (Davis & Szigeti 
1979) 
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ii. Thing that makes some specified activity, task, easier and etcetera (Webster’s dictionary 
1988) 
iii. A physical setting used to serve a specific purpose (American Society for Testing and 
Materials , 1989) 
It is important to explore the meaning of FM in many ways. The scope of FM may be different 
based on the nature of the organisation. The FM definitions by some FM bodies drew various 
definitions to suit one organisation but no other. These bodies may have different understandings 
in defining FM, but the years 1980 to 1990 shows the emergence of the definitions from an 
operational scope to strategic level.   
The International Facilities Management Association (1986) define FM as a proven management 
practice with the most current technical knowledge to provide humane and effective work 
environments. It is the business practice of planning, providing and managing productive work 
environments. Strong central threads of quality of life and cost effectiveness run through the 
technical components of the profession.  Concerning the theory of FM on people, place and 
organisation, The International Centre of Facilities Ottawa (1989) described FM as a practice of 
coordinating the physical workplace with the people and work of the organisation. It integrates 
the principles of business administration, architecture and the behaviour and engineering 
sciences. FM includes multiple disciplines to ensure functionality of the built environment by 
integrating people, place, process and technology. FM definition is also expended to larger scale 
in terms of environment, where FM is regarded as the process by which an organisation delivers 
and sustains supports services in a quality environment to meet strategic needs (Centre of 
Facilities Management cited in Alexander 1996b).  
Nevertheless, FM scholars view and portray FM in different ways to an understanding based on 
certain criteria and concepts. FM is promoting the organisation’s objectives, as an integrated 
approach to maintaining, improving and adapting the buildings in order to create an environment 
that strongly supports the primary objectives of that organisation (Rondeau et al. 2000). Hence, 
to simplify the meaning, FM stands at the intersection of building management and business 
management (Schley 1988). Furthermore, Alexander (1996b) has simplified the FM meaning by 
streamlining it to a definite, but clearer meaning. The definition is divided into four aspects: (i) to 
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create facilities policy that expresses corporate values, (ii) the facilities business unit is 
authorised to improve service quality, (iii) FM is to meet business objectives, and (iv) 
recognising the value that facilities add to the business.  However, in the early stages of the FM 
era, financial indicators were the only performance measure (Tucker & Pitt 2009). Less issue is 
encountered on BP indicators, that actually can be affected by financial issue. Practically, the 
amount of money spent on FM operations in a given year is limited to how much has been set 
aside in the budget, with the budgets being determined by previous year’s budgets, not by actual 
pre-determined requirements. The real situation appears to be worse than this would suggest, and 
the allocation for maintenance is a decreasing proportion of expenditure. FM has to be viewed as 
a system for sustaining the core business that focuses on cost, quality and risk.  
However, FM is slowly shifting its orientation from tangible (objective) to intangible 
(subjective) attributes to suit current needs. The evolution of FM is fast and diverse in many 
ways, as to how FM aligns with people, process and place. Last but not least, Joudah (1996) gave 
a more detailed definition of FM as “the planning, design, procurement and maintenance of all 
property assets and their associated support and customer services to achieve and sustain 
optimum environmental quality and efficiency to achieve best value for investment within 
appropriate resources within the law”.  
Table 3.1: Scope of definition in FM 
FM scholars Elements Scope 
Schley (1988) Building management Management 
(Alexander 1996b) Value 
Quality 
Business objective  
(Joudah 1996) Customer service 
Property 
Business objective 
Asset management 
Rondeau et. al (2000) Building maintenance Organisation objective 
 
3.4 FM organisation  
Generic definitions of FM embrace more elements within their definitions. Most of the scholars 
referred to strategic FM within the ideology of fundamental FM in relation to organisational 
management. Table 3.2 summarise that ideologies of facility management can be simplified as to 
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how organisational management can ensure strategic FM is inline. Alexander (1993) describes 
that FM is coordinating all efforts pertaining to the planning, design, and management of an 
organisation’s physicals resources. FM is integration between operation management and 
strategic management. Strategic FM then can be seen as organisational effectiveness to achieving 
continuous development.  From the architects’ point of view, building is a concept replaced by 
the facility managers who see building as a living organism. It needs to be nurtured, understood, 
and developed to its full potential.  More simple understanding is that, FM refers to buildings in 
use, to the planning, design, and management of occupied buildings and their associated building 
systems, equipment, and furniture to enable and to enhance the organisation’s ability to meet its 
business or programmatic objectives. 
Table 3.2: FM ideologies/discipline  
Authors FM ideologies/ discipline 
(Alexander 1993) The scope of discipline covers all aspects of property, space, 
environment control, health and safety and engineering science  
(Varcoe 1996b) A focus on the management and delivery of the business 
“outputs” such as the productive use of building assets 
workplaces. 
(Hinks & McNay 
1999) 
The general premises management of the building stock; and the 
administration of associated support services 
(Becker 2000) FM is responsible for co-ordination all efforts related to 
planning, designing and managing buildings and their systems, 
equipment and furniture to enhance the organisation’s ability to 
compete successfully in a rapidly changing world 
(Nutt & Mc Lennan  
2000) 
The primary function of FM is resource management, a strategic 
and operational level of support.  
 
FM thus refers to organisational effectiveness (Becker 2000). Nevertheless, FM discipline is in 
infancy in the knowledge-base of businesses corporate perspective (Mohd Noor & Pitt 2009).  
FM is meant to allocate core business’s physical resources in a way that allows it to flourish in 
competitive and dynamic markets.  Despite the robust definitions, it is the client’s responsibility 
to ensure how FM can operate in a diligent manner. The client’s decision-making has to align 
with the FM strategic operation in order to gain effectiveness in service delivery.  FM is capable 
of carrying out the strategic role if the FM division have a distinctive knowledge-base on how to 
source and evaluate between “intra-firm” administrative governance and “inter-firm” contractual 
arrangements (Yiu 2008). 
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On the other hand, FM is viewed as a soft skill management that integrates all service delivery 
resources into the needs of the core activities. An autonomous FM business unit allows an early 
awareness of consolidation and maturity in evolution (Alexander 1996b).  The scope of work is 
circulated within the operational level. These decades, where organisation are more complex in 
their set-up, the primary function of FM is now to support the business function, as well as to 
innovate and shape the business direction in a holistic way.  To emerge from a non-core business 
support service function, FM has to strategically manage by aligning to business needs and set a 
direction towards business objectives.   
3.4.1 FM Support Service Delivery (FMssd) Operation  
FMssd are directly derived from the user’s requirements and the organisation nature of business 
(Kennedy 1996). The author claims that the term “support service within FM” needs to be clearly 
defined. The author provides three ways of basic FM support service provision, namely (i) in-
house, (ii) contract-out, and (iii) a combination of two. FM support service is planned around the 
buildings’ design and operational concept; therefore, changes in business operation may cause 
inefficient FMssd. Traditionally, FM support service is understood as a support system to core 
activities of an organisation. Hence, it can be argued for strategic reasons that support and core 
are the same for operational purposes that clarification of services between support and core is 
best confined within one organisation (Kennedy 1996).  
3.4.2 Building performance measurement   
Almost every strategy that is chosen to satisfy the organisation’s stated needs ultimately has 
some impact on business, buildings and the building users (Preiser & Vischer 2005, p. 31). The 
involvement of the knowledgeable user in strategic planning is crucial. Figure 3.1 shows a 
hierarchical system that relates the elements of buildings and settings to building users and their 
needs and expectations. 
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Figure 3.1: Interrelationships between buildings, occupants and occupants needs  
 
 
 
 
 
 
 
 
 
 
Sources: (Preiser & Schramm 2005; Preiser & Vischer 2005) 
 
Furthermore, the authors also elaborate that a relationship exists between the built environment, 
service providers and users, as well as the client/user’s goal and need as shown below; 
i. Built environment; workstations, rooms, buildings and entire complexes of building 
or facilities, 
ii. Providers and users; individuals, groups and entire organisations, and 
iii. Performance levels and criteria; based on client goals and user needs, this hierarchy 
of performance levels includes technical (health, safety, security), functional 
(functionality, efficiency, work flow), behavioural (social psychological, cultural), 
and aesthetic performance criteria. 
In order to achieve a better understanding of how service can be delivered efficiently, periodic 
assessment should be based on operations that involve people (users) and process (FM  support 
service operation) that engage in the specific building (place). Past literature have proved that BP 
assessment has brought significant enhancement to healthcare operations but it was practically 
ignored by the high costs in maintenance (Al-Zubaidi & Christer 1997; Wildeman et al. 1997; 
Pheng & Wee 2001; El-Haram et al. 2002; Boussabaine & Kirkham 2006; Wu et al. 2006; 
Building and 
settings 
Occupants 
Occupant needs 
Workstation 
Room 
Individual 
Group 
Health/safety/security 
Functional performance 
Psychological comfort 
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Shohet 2006). To ensure that healthcare organisation and FM operation are effectively managed, 
management of both should show how buildings can bring additional value to the core and non-
core operations. As such, any redevelopment and renovation of buildings, or merging, adding or 
eliminating core operations in the process, should be carefully made by taking into account how 
buildings can perform best. This redefines how buildings perform by integrating them in to the 
facilities operations.   
There is a high correlation between financial and performance predictions undertaken by 
applying integrated healthcare facilities maintenance management (Lavy & Shohet 2009). BP 
evaluation can assess and guide the FM division in understanding, and bringing the business 
objectives together with physical ability of the buildings. This measure can indicate the generic 
key performance indicators to benchmark (internally) the FM service delivery and align with the 
business objectives strategically.  
Performance measurement (PM) has to be meticulous in its practicality to FM operation and 
techniques, otherwise it seems to be superficial (Amaratunga & Baldry 2002). Similarly, Chan 
et. al (2001) state that PM  is subject to sensitive users’ requirements and high expectations of 
top management that need a variety of engineering systems to operate due to different areas in 
different buildings that are dynamic and complex. Tucker and Pitt (2009) view that PM tools not 
only apply to FM, but also help to establish strategic business processes that will be embedded 
into the organisation business culture. However, these authors commented that accessibility of 
FM benchmarks within the industry remain scarce. The daily critical operation in healthcare 
demands the maintenance to be done continuously, as well as to be planned periodically. 
However, some maintenance is not effective due to the scarcity of the benchmarking data. 
Building structures will deteriorate due to many factors such as unplanned services and ageing. 
An effective maintenance system is known as an art to prevent and delay the rate of deterioration 
but that does not always solve problems.  
Building Research Establishment Environmental Assessment Method (BREEAM) is one of the 
toolkit by the Department of Health, United Kingdom. Originally in 2002, NHS Environment 
Assessment Tool (NEAT) was a self-assessment tool. It was then replaced by BREEAM 
Healthcare (B4H) when NEAT was considered not suitable to be a credible standard for the NHS 
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as public sector bodies. BREEAM at a glance, is an environment body that engages with 
environmental issues for building in United Kingdom (www.dh.gov.uk).  
 
Achieving Excellence Design Evaluation Toolkit (AEDET) is a benchmarking tool to assist in 
measuring and managing the design of their healthcare facilities in regards to BP such as 
functionality, impact and build quality. It was developed to encounter the complexity of 
healthcare design which is difficult to measure and evaluate. This toolkit will enable the user to 
evaluate design by posing a series of clear, non-technical statements, encompassing the three key 
areas of impact, build quality and functionality (www.dh.gov.uk). AEDET is sometimes 
supported by other measurement tool which is called ASPECT (A Staff and Patient Environment 
Calibration Tool).  
BP evaluation can be of benefit to ensure a building’s life span is longer, delay the rate of 
deterioration and help avoid the need for building adaptation. Excellent understanding in 
assessing the FM performance is one of the measures that may be considered. Performance of the 
building itself is subjective and interrelated to many factors. Three factors that contribute to BP 
are material, manpower and machinery. Many building materials are specified by their 
performance characteristics and there are a number of institutions specialising in the appraisal of 
the performance of buildings and materials. However, when the materials are turned into 
building elements with the involvement of manpower using machinery, it may not perform as 
what has been specified due to workmanship and erection methods. In the short term it may not 
be noticeable but with long term used without proper maintenance, the element may easily 
deteriorated. Two common ways to measure depreciation described by Williams, Purdey and 
International Facilities and Property Information Limited. (2005) are (i) straight line 
depreciation; a fixed percentage of the original cost or value of an asset is deducted each year to 
arrive at that year’s “written down value” and (ii) reducing balance depreciation; a fixed 
percentage of the previous year’s value is deducted from it to arrive at the latest years written 
down value.  
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3.5 Performance Management in healthcare buildings 
FM has a significant contribution to the effective management of healthcare facilities as a whole. 
Cost savings and best practice are some of the factors that are attributable to the success of FM.  
Madritsch (2009) finds a great potential saving on best practice for public buildings in Germany. 
The author added that, healthcare systems typically encounter a lack of transparency in regards 
to identifying the cost savings and best practices at the operational level.  
Since financial aspects to the success of any organisation, scholars in this field have discussed 
the relationship of cost savings and best practices intensively. There are different views and 
perspectives that lead to the profit margins organisations look for. For example, Shohet (2006) 
acknowledges cost awareness as the key performance indicator, while Sharma et al. (2007) 
believe lean processes in FM service delivery, may bring benefit to organisation. Madritsch 
(2009) finds that operating cost drivers have influenced organisation’s decision-making 
processes.  
Although different researchers viewed performance management differently, the main idea is to 
achieve best practice in the organisation. In Atkin and Brooks (2009), the authors describe 
performance management as central to good FM, and explain that benchmarking begins by 
identifying two perceived critical success factors, typically the strategies, and roles and processes 
existing within the organisation. PM tools act as an engine for performance management in terms 
of strategic management in building performance management.  Performance indicators are 
apparently perceived to fulfil the vast spectrum of healthcare needs in function, regardless of the 
types of healthcare business organisation. Although, healthcare organisations themselves are 
very much similar in their needs and functions of business operation, performance management 
is very much related to its strategic business objectives. It is important to realise that the 
organisation with facilities cannot exist in strategic isolation of the organisation’s ability to 
effectively exploit its entire asset base that supports the delivery of its core services (Amaratunga 
& Baldry 2002). 
Pullen et al. (as cited by Shohet 2003a) identify seven Key Performance Indicators (KPIs) for the 
evaluation of maintenance departments in Australian healthcare facilities, and found that the 
majority of these indicators were business-oriented. Healthcare organisations should use 
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property-related information to aid them in corporate level strategic decision-making in order to 
capitalise on the potential for cost savings on operation and maintenance as well as their real 
estate portfolios. Significant contribution to value for money shows that potential savings in 
relation to operation costs for public buildings in Germany is about 20 billion Euros per year 
(Madritsch 2009). Diez and Lennerts (2009) add that healthcare in Germany, for example, needs 
to take into account the spectrum of operations for primary processes. The healthcare building 
itself needs a more holistic method of performance management that aligns business with 
operational level objectives, functions, outcomes and performance measures to maintain and 
preserve its fabric and facilities. Maintenance needs guidelines and systems to do it in a correct 
manner, so time and money is not wasted. There are some indicators (benchmarks) to follow 
while maintaining a complex healthcare system, as this building caters for many end-users. The 
indicators are developed after a series of assessments and feedback through efficiently managed 
performance management. 
The client’s interest is primarily to ensuring that the increase in performance does not lead to an 
increase in costs. If it does, the increase in cost must occur for the long run and should lead to 
best practice. The enormous pressure resulting from the cost and performance discussions will 
force management in the healthcare sector to reduce the cost spend between increasing demand 
for services and the decreasing budget from the social system. Benchmarking that resulted from 
PM allows organisation to reconcile both services and budget (Madritsch 2009). As emphasised 
by Amaratunga and Baldry (2002), measurement provides the basis for an organisation to assess 
its predetermined objectives; it helps to identify areas of strengths and weakness, and decides on 
future initiatives towards improving organisational performance. Therefore, PM is an essential 
tool for analysing the reasons for increasing operational costs and identifying potential areas of 
improvement in the facility’s maintenance, where costs could be reduced. Nevertheless, the cost 
involving PM is neither an overhead cost nor a running cost. It has to be pre-allocated as 
investment cost. 
Best practice is a tool to establish and aid agreed performance goals, allocate and prioritise 
resources, inform management either to confirm or change current policy, or set directions to 
meet these goals, and to report on the success of meeting these goals. Wauter (2005) reviews 
various approaches to benchmarking used in the European FM market, and found that the key 
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factors of best practices are their cost drivers. He revealed the savings potential for each 
dimension on cost per bed, cost per resident and cost per average space consumption. However, 
best practice only can become significant when it has successfully considered quality and risk 
(Wauters 2005). Furthermore, in UK context, it could be argued that higher FM cost efficiency in 
hospitals is likely to contribute to improvements in whole life cycle costs, and consequently, to 
reduce the operational cost burden of the NHS estate with the net outcome of providing more 
affordable healthcare (Boussabaine & Kirkham 2006). Evaluation implies something that needs 
to be measured. Building are increasingly challenging for those who manage them (Eley 2001). 
To achieve best practice in the operation and maintenance of FM systems, business organisations 
need complete, up-to-date and reliable data. Wauters (2005) claims that major problem of 
benchmarking is inconsistent data. A good database could have been analysed using standard 
protocol that had been agreed and approved by the client. PM provides real-time maintenance 
and predictable physical performance (Shohet 2003a) with good impact on higher-level 
organisational objectives (Pati et al. 2010b). In particular, efficiency in maintenance will enable 
strategic level decision making in FM (Lavy & Shohet 2009) as well as space adaptability 
(Harvey Jr. & Pati 2008) 
Shohet (2006) evaluated 11 KPIs on “hard” PM tool namely development, organisation and 
management for healthcare building maintenance efficiency parameters. The KPIs are useful for 
providing a guideline for strategic facility planning of healthcare facilities. A research that 
established a model adopted from the ‘Code of Practice on Buildable Design’ finds that the 
effects from spatial and acoustic performance have less effect on the buildability score (Low et 
al. 2008). Ornstein et al.(2009) evaluated the performance of physical accessibility and fire 
safety using Post-occupancy Evaluation (PoE). It was learnt that healthcare facilities have certain 
characteristics that are intrinsic to their type of use, and this fact requires careful planning if the 
Pre-Design Evaluation (PDE) and the PoE are to be applied correctly. 
An innovative benchmarking tool introduced by Madritsch (2009) identifies the volume and 
structure of the cost drivers of operating costs in buildings. This tool was applied by using 
Computer-Aided Real Estate Benchmarking (CAREB). Eighteen residential homecare facilities 
were identified and the study revealed the potentially extensive savings in the costs of various 
services. PM was introduced where knowledge attributes were adopted to examine the level of 
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awareness on climate change. Research done by Carthey et al. (2009) explored the impact of 
climate change related to extreme weather on healthcare facilities in New South Wales. The 
performances were measured using ROMS (Risk and Opportunity Management Framework) 
giving a potential disclosure for future needs in respect to climate change events. This research 
found that there are crucial needs to integrate disaster planning and management strategies in 
order to enable healthcare in Australia to be equipped to face extreme weather events. Effective 
maintenance and FM operation in Heating, Ventilating and Air-conditioning (HVAC), and other 
related energy may be beneficial and would lead to significant savings on maintenance cost.  
To allow the organisations to assess their overall performance in relation to strategic aims, 
Brackerts and Kenley, (2002) developed a method called Services Balance Scorecard (SBS) to 
measure service delivery in healthcare buildings. The evaluation made against service delivery is 
based on four elements; (i) financial, (ii) building, (iii) service, and (iv) community. The research 
found that facilities performed well on the financial and building perspectives, but not on the 
services and community perspectives. This research was meant to remove the environment of 
distrust and to provide information to stakeholders that will empower management to make 
strategic decisions about the future of facilities. Nevertheless, the drawback may be politics that 
distract decision makers from making accountability decision. Shohet (2004) implemented an 
Integrated Healthcare FM Model (IHFMM) at an Israeli acute hospital in order to test if FM 
functions holistically within the organisational system. This model was applied to certain 
parameters such as level of performance and the required maintenance budgets. This case study 
is a revelation for the position of FM in healthcare organisations to being a more central part of 
the organisation – a position that will help shape FM organisations, decisions and processes. 
3.5.1 Performance measurement and strategic FM 
PM and benchmarking have continuously become important elements to support FM especially 
in public properties (Tay & Ooi 2001). In a business context, PM and benchmarking support core 
business. Many researchers have contributed extensive knowledge and ideas towards the 
excellence of facilities management.  Study about build ability score (Low et al. 2008), Key 
Performance Indicator (KPI) for facilities maintenance (Shohet 2003b), and service delivery 
approach (Bracketz & Kenley 2002), produce various types of new innovative tools such as SBS, 
32 
   
IHFMM, DEA, KPI, Total BP (TBP), Pre-design Evaluation and Post-occupancy evaluation 
(PDE  and POE), Best Practice Benchmarking (CARED) and Risk and Opportunity (ROMS).  
The users’ involvement is one of the major characteristics of a PM evaluation. Users must be 
provided with insightful information and influence, as the perceptions of control are vital to their 
feelings of comfort and satisfaction (Atkin & Brooks 2009).   
Due to the complexity of healthcare functions, needs and their multi-faceted characteristics, the 
healthcare system needs a progressive and periodic review on its PM to develop an integrated 
decision making strategy. The process of FM must be defined to “orchestrate” activities and 
events, in order to create a stronger sense of purpose and value in FM (Rogers 2004). The same 
author advises that the FM division must implement rigorous and disciplined measurements. 
However, misdirected objectives occur when external benchmarking does not fit the internal 
processes in an organisation (Tucker & Pitt 2009). On the other hand, objectives should be 
reviewed periodically to ensure validity. Figure 3.2 draws how strategic FM can be balanced to 
achieve competitive service delivery as well as the application of best value principles to achieve 
strategic FM. The FM division need to overcome the lack of reliable and comparable data on BP, 
or else the decision making process will be impaired (Barrett & Baldry 2003).  
Figure 3.2: Performance-focused strategic FM 
 
 
 
 
Source : Tucker and Pitt (2009) 
Amaratunga and Baldry (2002) advise that for performance management to be effective for long 
term, the “vision” of performance management is crucial.  Indeed, feedback on how PM can act 
as valuable and reliable tool is also crucial to consistently integrate the soft (intangible) and hard 
(tangible) PM. Explicit statements of performance requirements and effective performance 
management can support the changing needs of the building per se (Robathan 1996). The author 
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then highlights three appraisal criteria of BP: representation, measurement and evaluation. These 
include the identification of the users’ needs, their conversion into performance requirements of 
building and services, and their development into performance-based specifications. 
Cooper (1996) claims auditing facilities provides external datum (level of measurement) against 
which can be measured. However, he also argues that it could be disadvantageous, as datum is 
not geared to an organisation’s specific needs and requirements, especially in organisations with 
a wide range of stakeholders, such as healthcare.  Booty (2009) claimed that many organisations 
do not record sufficient performance-related information. Large organisations such as healthcare 
need extensive insights on the various approaches available for measuring the facilities’ 
performance, as well as identifying the best practices that may be applied to the facilities.  
3.5.2 Performance management for PM in Strategic FM  
Every mechanism used by researchers discussed earlier have a direction about PM concepts but 
provide less insight into holistic ways of management. PM provides very useful information on 
the strengths and weaknesses (Amaratunga & Baldry 2000), method of obtaining information 
(Zairi & Sinclair 1995), and feedback into management development programmes (Longenecker 
and Fink as cited in Amaratunga and Baldry, 2000).  
Brackertz and Kenley (2002) propose financial and non-financial attributes, which affect the 
stakeholder decision-making process. But the issue of reassuring strategic planning based on 
sound strategy rather that political machinations are questionable without strategic performance 
management. The parameters set up within the two core attributes of FM are; maintenance and 
performance and strategic FM decision making (Shohet & Lavy 2004). The urgency to reduce 
the “non-core” activities cost is a crucial expectation for the high level of built-facilities 
performance and risk minimisation.  This is where PM should align with performance 
management. The need for strategic performance management is to scrutinize these two 
attributes to ensure the validity and the effectiveness of the PM task. To assist strategic business 
organisation, performance management has to step in right after PM achieves the outcome. 
Amaratunga and Baldry (2002) highlight two key components that need to be in place: firstly, 
the right organisational structure which facilitates the effective use of the findings of the PM and 
secondly, the ability to use the findings of the PM to bring about changes in the organisation.  
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On the other hand, performance management tends to look into three aspects. The first is to 
integrate between soft and hard PM into performance management, the second is to amalgamate 
cost drivers within best practices, while the third is to ensure business organisations are ready to 
lift their strategic change of direction on decision making processes and this usually is the 
hardest part for public organisations. Moreover, the decision makers in public healthcare often 
set up a complex group of people from vast backgrounds and interests. The FM system plays an 
important role to ensure that best practice and cost drivers are aligned with PM needs. To 
integrate and enhance FM practices in the centre of business organisation, Amaratunga and 
Baldry (2002) suggest that the FM system to become a management aid. FM should provide a 
structured methodology for utilising PM information.   
Figure 3.3 summarises and represents the BP evaluation mechanisms by drawing the relationship 
of performance management between PM tool and strategic FM. Strategic FM may align the 
performance management with organisation’s objectives and direction by acknowledging the 
operational system (Abdul Talib et. al 2010)
Figure 3.3: Building Performance evaluation mechanisms 
 
PM should be regarded as investment initiatives rather than overhead cost to the organisation. It 
may prolong the value of the asset and provide “best practices” into the organisation’s core 
business service delivery. Thus, core business functions of the organisation cannot perform well 
and stay profitable if the building is not well maintained. The building may become a liability 
and more money, effort and time may need to be spent on maintaining it. PM will achieve the 
purpose by closing the gap between the facility’s own performance and best practices elsewhere. 
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In addition, the implementation of best practice is another challenging task. Performance 
management exists to act as a key agent of periodical feedback of PM. Cost savings achieved by 
non-core activities will eventually indicate its value for business strategy in healthcare and will 
lead the organisation to achieve a trustworthy and good reputation towards its core business 
delivery, supported by excellence in non-core business management. 
3.6 Business organisation management  
Mohd Noor and Pitt (2009) consider that in order to integrate FM strategy into business strategy, 
FM teams need to provide space and services on resources allocate by the core business. 
Adequate resources, ample working space and practical guidelines to the operational FM system 
are essential. However, some healthcare organisations, especially private healthcare may not be 
able to cope or provide sufficient resources and expertise in FM operation. Thereby, outsourcing 
is one of the effective ways to ensure healthcare business management can operate without 
worrying about the non-core support system, which is complicated and requires specialised and 
highly technical skill. Young (2005a) describes six reason of outsourcing in Australian public 
healthcare; (i) to reduce costs and increase efficiency, (ii) to focus on core competitive 
advantages, (iii) to introduce workforce flexibility, (iv) to reduce the problems of managing 
industrial relations, (v) personal objective of decision makers, and (vi) to align public sector 
agencies with the ideology of the government providing the funding.  However, outsourcing is 
not a favourite option to most public healthcare organisation. It is more suitable for private 
healthcare organisations that are profit-oriented, where there is no conflict on the core or non-
core healthcare services. Furthermore, the demands of private healthcare organisation are high 
and require expertise in order to generate business. Undoubtedly, FM when integrated with 
business strategies gives a more modern image; reduces unnecessary costs and enhances the 
working environment (Mohd Noor & Pitt 2009). 
Strategic FM looks into business performance to achieve business objectives. Nevertheless, 
before they can be achieved, the FM operation has to understand how the buildings perform or 
behave. Past literatures have discussed FM performance, but less literature is available on BP 
itself, or relating both strategic FM service delivery and BP (Babakus & Mangold 1992; 
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Brackertz 2006; Brackertz & Kenley 2002; Bruijn 2002; Chan et al 2001; Ilozor et. al 2002; 
Khalil & Husin 2009; Low et. al 2008; Shohet 2003a). 
3.7 FM operation system 
In a business context, FM plays a significant role in strategic decision making to enhance core 
function of the business. To develop a business function, Atkin and Brooks (2000) highlight 
three stages: (i), analysis stage is to incorporate business objectives, needs and policies, review 
of resources, processes, system and the physical assets in terms of space, function and utilisation. 
(ii), solution stage, which it involves judging options, evaluating the organisation’s objectives 
and developing the FM strategy, and (iii), implementation stage completes the strategy 
development process through the establishment of an implementation plan through procurement, 
training and communication. The authors then ensure that, upon completion, the FM strategy 
should form part of the organisation’s strategic and operating plan. On the other hand, Rogers 
(2004) believes that differences in operational effectiveness between organisations are pervasive. 
For the organisation, FM means;  
i. Creating a facilities policy that expresses corporate values;  
ii. Authority for the Facilities Business Unit to improve service quality;  
iii. Facilities to meet business objectives; and  
iv. Recognizing the value that facilities add to the business (Alexander 1996b).   
High quality spaces with greater emphasis on a “club” atmosphere enhance functional ability 
(Robathan 1996). The author also claims that buildings that have centred-services are changed 
from inflexible, high cost, low functionality spaces into efficient, integrated, communications 
and control environments. Similarly, the study done by Ornstein et al. (2009) prove that both the 
“hard aspect” such as accessibility and “soft aspect” such as space had a positive impact on the 
well- being of patient and healthcare staff. The responsibilities of FM in an organisation can be 
seen at a number of levels, as such “links the functions” of the buildings. Buildings need to be 
adaptable to organisational change and customisable, rather than being custom made (Robathan 
1996). 
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In contrast, Ali and Mohamad (2009) find that a public hospital in Malaysia does not realise the 
importance and benefits of effective facilities maintenance management. Disintegration of 
facilities maintenance in healthcare will lead to ineffective measures of business operation and 
service provision (Tucker & Pitt 2009).  Williams, Purdey and International Facilities and 
Property Information Limited. (2005) highlight important features in assessing FM performance, 
which are; 
i. the extent to which facilities support-or can be adapted to support the changing needs 
of an organisation 
ii. the contribution that facilities make to organisational effectiveness 
iii. the value added by effective management 
iv. improvements in service and environmental quality 
v. the risk contained by and associated with using facilities 
These elements can be seen as an important contributor to FM effectiveness.  
3.8 Decision making process 
Large organisations, such as healthcare, experience comprehensive decision making processes. 
Issues related to energy efficiency, space standards, workstation design, lighting densities 
etcetera have emerged to be more complex and diverse (Kennedy 1996). Becker (2000) in Table 
3.3 presents the theory underlying decision-making process where the type of organisation will 
determine how decision-making is being made. In healthcare organisations with complex 
hierarchy of management involve government and non-clinical stakeholders, decision-making 
can be long and complicated and may create national issues around it as it involves the public’s 
interest.  Pati et. al (2010) conclude that the decision-making processes that can bring interest to 
healthcare organisation should include (i) clinical efficiency; (ii) patient safety; (iii) patient 
satisfaction and (iv) staff satisfaction. In general, decision-making about buildings and space 
poses the risk of questioning, if not rejection, on the part of the organisation’s users, if it is 
imposed as a top-down process (Preiser & Vischer 2005). 
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Table 3.3: Model of the changing organisation 
Types of organisation 
Loose fit Tight fit Elastic fit 
Ad hoc Central standard Central guideline 
Minimum information Maximum information Selected information 
Minimum control Maximum control Selected control 
Service Cost Cost and service 
Reactive Reactive Proactive 
Tactical Tactical Strategic 
Unplanned diversity Planned uniformity Planned diversity 
Negotiated decisions Dictated decisions Consensus decisions 
Source: (Becker 2000) 
Boussabaine and Kirkham (2006) implement the Data Envelopment Analysis (DEA) 
methodology to examine the organisational management aspect of PM. The efficiency of asset 
PM techniques used by the NHS in United Kingdom was taken as a case study. The study found 
that it is important for estate managers to select input variables that demonstrate large effects on 
inefficiencies in management because organisational changes and decisions on efficiency 
improvements are costly to implement. Although more comprehensive approaches to linking FM 
costs are needed in terms of inpatient days or other appropriate output variables, findings from 
this analysis had proven to be valuable for improving the managerial decision making process. 
To show more significant contributions into strategic management, Pati et. al (2010) integrate 
two domains in Performance Indicators (PIs) namely organisational and operational. The result 
found that there was disconnection between two domains, as well as vast level of stakeholders 
cause absentee in facility maintenance strategic decision making.  
Innovative FM systems are responsible for the establishment and development of a creative 
environment, via conceiving and implementing solution by creative people (Mohd Noor & Pitt 
2009). In a typical traditional organisation where FM is kept outside the view of strategic 
decision making, performance predictions could potentially have an adverse impact on long term 
outcomes that owners of healthcare organisations are interested in; safety, efficiency, recovery, 
satisfaction and retention (Pati et. al 2010, p. 186). The authors found that strategic decision 
making has an impact on higher level organisational objectives. Hence, all levels underpin 
corporate goals to enhance “value added” to organisation’s prospects where the role of facility 
manager is to match corporate goals with the physical settings, to support the overall objective 
(Langston & Lauge-Kristensen 2002). Thereby, current and valid information is crucial in the 
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decision making process. Brackertz and Kenley (2002) find that, information on facilities 
performance empowers management to make strategic decisions about future facilities.  
3.9  Conclusion 
This chapter has discussed the empirical studies done in regards to strategic FM in general, and 
further explored the relation to FM operations in healthcare organisations. FM offers many 
challenges. Even more complex are the challenges of managing FM in healthcare where core 
services, such are clinical activities are the main focus. Yet, whilst policies and regulations can 
prescribe an administrative framework to link with FM, the potential for mismanagement still 
remains. Efficient FM is important for the well-being of the healthcare building and the users, 
and also for the creation of a long term high quality health service. Efficient FM requires an 
effective administrative framework.  In this century, healthcare facilities typically require 
modern, quality, functional and therapeutic environments. Healthcare building design frequently 
involves complex concepts and a variety of functions which are difficult to evaluate and manage. 
It is a workplace for various types of workers and it requires good environmental working 
conditions in order for healthcare workers to achieve excellence in job performance. 
To explain the current scenario of FM, this chapter has extensively reviewed the FM in relation 
to its support service, FM in relation to BP and finally FM organisational management. Problems 
related to FM non-core services, BP management and strategic management have been 
discussed. FM somehow, has a streamlined core focused approach to service management and 
tends to naturally produce its own innovative solutions as it is a dynamic function that changes 
with the business.  However, it was found that FM processes receive most attention within the 
FM field only. 
In large organisations, the lack of a systematic process in healthcare BP will pullback the 
dynamic notion of FM.  In order for FM to become significant, BP needs to be evaluated to 
ensure it can support FM services. FM is very important, as the generic operation of healthcare is 
reliant on their non-core activities. This chapter also demonstrates that PM theories may lead to 
significant changes and value the organisation towards achieving holistic approach in strategic 
FM business. The existence of strategic FM then will lead to supporting the healthcare business 
objectives.  
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CHAPTER 4: DEVELOPING THE THEORETICAL 
FRAMEWORK AND CONCEPTUAL FRAMEWORK 
4.1 Introduction 
This chapter will establish the theoretical and conceptual framework for the study. The 
foundation of this research is based on the theoretical framework derived from previous 
empirical studies. A few theories from different fields will be explained based on the flow of the 
study. Theories are constructed in order to explain, predict and master phenomena, and, they 
make generalisations about observations and consist of interrelated, coherent sets of ideas and 
models (Khan 2011).  
Figure 4.1 refers to the domains of healthcare organisation management (discussed in Chapter 2) 
and facilities management (discussed in Chapter 3), and explains the problems examined in this 
study. Thus, it serves as a basis for and clarifies the variables of this study. The steps to develop 
the theoretical framework are based on suggestions by Amaratunga and Baldry (2003): (i) 
examine existing frameworks, (ii) study practices, (iii) look for theoretical explanations, and (iv) 
identify potentially useful theories and compare them with practice. A few theories (see Table 
4.1) are combined to develop a theoretical basis for this study. FM service delivery (a) and 
building performance (b) are synthesised from FM theories and their empirical studies (c) listed 
in Figure 4.1 to develop a theoretical framework to be tested (Figure 4.10) as well as to develop a 
hypothesis for this research (presented in chapter 6). After an explanation of the development of 
the theoretical framework, the study looks at the conceptual framework for strategic FM and 
explains how this framework reflects the synthesis of earlier studies. The conceptual framework 
shows this study’s position and provides its direction. A series of variables are identified and the 
cause-and-effect relationships among variables are also explained.  
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Figure 4. 1: Theoretical framework; theories underpinning this study 
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4.2 Theory of Facilities Management 
Literature on FM has demonstrated that a holistic framework for strategic management is needed 
to enable the organisation’s business management to be effective and achieve their common 
benefit. This study adapts the theory of FM that integrates organisational and operational 
management propounded by Alexander (1996); Atkin and Brooks (2009); Barrett and Baldry 
(2003) and Nutt and McLennan (2000) which has often been used by other researchers 
(Chotipanich 2004; Lavy & Shohet 2009; McLennan 2004; Mohd Noor & Pitt 2009; Mudrak, 
Wagenberg & Wubben 2005; Waheed & Fernie 2009; Yiu 2008). 
Concepts developed by Barrett and Baldry (2003) were adapted from RIBA Plan of Work1. 
However, the latest RIBA Plan of Work stops at the occupancy stages. FM processes come in at 
a later stage as a feedback/appraisal. This stage was in the RIBA Plan of Work in an earlier 
version; however, it was taken out due to client disagreement involving this stage.  Prior to that 
stage, organisation identified their need to build and then worked through the process as shown 
in Figure 4.2 (Barrett & Baldry 2003, p. 93). However, it was suggested that the cyclical process 
is to be replaced by the linear, as the basic theories in building process are changing for the 
better. The organisations with strategic views are now involved in building evaluations. Barrett 
and Baldry (2003) claimed that building appraisals provide an opportunity for an organisation to 
see how well a particular facility meets their requirements from various view-points. Barrett and 
Baldry’s theory on building appraisals serve two purposes; namely, to improve the current 
situation, known as post-occupancy evaluation; and to aid in the design of future building, 
known as briefing. FM and building appraisal is interconnected where both can help the support 
system to operate efficiently. However, in most organisations, building-appraisal methods are not 
well developed and organisations relatively good at managing the rest of their assets often have 
very little information concerning the performance of their buildings (Barrett & Baldry 2003, p. 
98). 
“The design of a building is very important, as it has the power to affect how well organisation 
can perform its function” (Barrett & Baldry 2003, p. 96). 
                                                   
1 The RIBA Outline Plan of Work organises the process of managing, and designing building projects and administering building contracts into a 
numberof key Work Stages from Planning to Occupancy 
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Figure 4.2: Linear and cyclical building process 
 
 
 
 
Adapted from Barrett & Baldry (2003, pp. 93-4) 
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FM works on three main elements: namely, functional units; its facilities requirement; and 
internal facilities services. Strategic FM considers three other main elements: namely, future 
changes; FM possible development; and decision making on FM. The conflicts occur in between 
operational and organisational management in regards to BP. The organisational management 
normally understands the building as it is from the start of the building life-cycle, ignoring or not 
really understanding that the building needs certain types of care and must be evaluated 
periodically due to “wear and tear” at the normal maintenance such as corrective maintenance, 
adaptive maintenance, and perfective maintenance (Chapin 2000). Past empirical studies 
discussed on either organisational and/or operational management, but none of them took into 
account of BP, while, empirical studies done on BP does not examine its relation to either 
operational or organisational management. The past literatures highlighted in Figure 4.3, shows 
that building performance is not a separate entity in facilities management process, it is much 
linked with operational and organisational management as a whole. This is where the conflicts in 
strategic FM came in. Figure 4.3 sets a basis in preparing this research framework which is 
shown in Figure 4.10 
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Figure 4.3 : Factors contributing to the conflicts in strategic FM 
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Figure 4.4 demonstrates the philosophy of adopting core and non-core for FM to encompass 
more than pure support service. Core business is considered the “Raison d’etre” where the non-
core is to support the business operation. These theories enable these services to be revenue-
earning if effective decision making occurs (Barrett & Baldry 2003).  There is a blurred line 
where the supervision or monitoring of work is being carried out. It is due to a split between the 
strategic line and the operation line, and sometimes the doers. For the decision making related to 
strategic FM, it is important to create a close collaboration and alignment between the FM 
organisation and the core business to achieve the necessary business orientation (Jensen 2011). 
Figure 4. 4 : The core/non-core business continuum 
  
 
 
 
 
 
 
Sources: Barrett and Baldry (2003, p. 156) 
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the way core activities convey their business can also be achieved. The interpretation of the 
expectations of the users is at the heart of FM (Preiser & Schramm 2005).     
FM support service quality lies in whether the service is prescriptive or performance-based, or 
both. However, regarding to Preiser and Schramm (2005), prescriptive and performance-based 
criteria have to be achieved to ensure satisfactory. If organisation is able to identify and 
implement continuous assessment of FM support service delivery, it can consistently meet the 
business needs. Moreover, Kennedy (2005) concluded that the FM support service approach to 
the provision of facilities requires continuous adaptation to changing customer/business 
requirements. In examining the scope of FM, three elements are addressed, namely, the premises 
(buildings); the support services; and the information services/technology (Figure 4.5). These 
components are brought together as a co-ordinated FM system to provide support to the core 
business (Barrett & Baldry 2003). Therefore, the importance of FM support service delivery 
(FMssd) items is crucial to BP that can contribute to positive function, as well as impact and the 
quality of the buildings.  For this study, only FMssd existing in the healthcare buildings will be 
evaluated and examined.  
 “Performance, in operational terms, means the manner or quality of functioning and relates to 
a building’s ability to contribute to the fulfilment of the functions of its intended use”(Barrett & 
Baldry 2003, p. 76) 
Figure 4. 5 : FM supporting the organisation’s core business 
 
 
 
 
 
Sources : Barrett & Baldry (2003, p. 149) 
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Amaratunga and Baldry (2003) claim that FM organisation acts as a key player in the core 
business and needs to be integrated with other departments within the core organisation. Hence, 
the authors have suggested two key areas that need attention: (i) a best-practice PM framework 
should be fully integrated with the rest of the organisation; and (ii) the measurement framework 
should represent the core organisation’s position and, therefore, progress towards organisation-
wide integration. 
4.4 Theory of building performance measurement  
In developing a theory of building PM related to FM organisation, Amaratunga and Baldry 
(2003) identified three important issues; 
i. PM in FM should be based upon how useful FM is to the business;  
ii. The measurement of the whole of the FM function should be involved rather than 
merely summing up the parts; 
iii. The challenge of measuring what is really important and not continuing the mistake 
of placing the emphasis on the importance of measurement. 
 
BP should be part of the strategic FM agenda. However, it relies on the decision-making process 
of the organisational and operational system. Both need equal attention during decision-making 
processes. An organisation’s primary business needs are an integral part of strategic decision 
making. Barrett and Baldry (2003) claim improvement in the decision-making process is, 
therefore, a very good opportunity for facilities managers to consistently improve the decisions 
they make and consider four benefits of improved managerial decision making: 
i. Providing more structure to poorly understood problems; 
ii. Extending the manager’s information-processing ability; 
iii. Providing cues to the manager of the critical factors in the problem, their importance 
and the relationships between them; 
iv. Breaking out from “blinkered” frames of mind to view problems from new 
perspectives.   
The decision-making process begins with the exploration of the nature of the problem, continues 
through the generation and evaluation of possible solutions and culminates in the choice of a 
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solution (Barrett & Baldry 2003, p. 229). As shown in Figure 4.6, the flow of solutions has five 
stages that need follow-up and control. The authors then divided the stage into two possible 
continuums: decision-making process and problem–solving process. The decision-making 
process is considered as part of the larger process of problem solving. Amongst the possible 
solutions required to overcome the “inappropriate decision making” are; analysis of the current 
state of building in terms of location, size, and appropriateness for use; state of repair, 
maintenance and running cost; as well as the bigger decision as to whether or not to construct 
new buildings and or  refurbish existing one. 
Figure 4. 6 : The basic model of the problem-solving process 
 
 
 
 
 
 
 
 
 
Source: Barrett & Baldry (2003, p. 230) 
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Figure 4. 7 : Building Performance  as catalyst for management action 
 
 
 
 
 
 
 
Source: (Then 2005, p. 82)  
 
Figure 4.8 : Linking BP to business-driven asset/facility management 
 
 
 
 
Source: (Then 2005, p. 85)  
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variables are developed from the FM support service delivery available at the selected sites. Thus 
significant relationship (regression) with the dependent variables is established. 
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Figure 4. 9 : Previous studies of Healthcare strategic FM 
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The discussion in the earlier chapters suggests that previous studies about FM operation 
in Australian healthcare can be categorised into two groups; namely, organisational 
measures and operational measures as illustrated in Table 4.1 below. Conflicts between 
organisational (Facilities business operation) and operational (FMssd and BP) divisions 
could be reduced if their relationships are established and improved. There are more 
studies about organisational measures compared to operational measures. However, there 
is no comprehensive study combining both measures. Even though Young (2005) studied 
both measures, BP was not considered in the study. The studies on organisational 
measures mainly examine quality care, policy making, and procurement. Operational 
measures, however, concentrate on patients’ satisfaction in healthcare clinical services 
and knowledge/information technology management which can easily be measured. 
Although a number of general conceptual frameworks for linking FM operation to the 
organisation have been identified, there are still gaps that need to be filled. However, the 
issues are not limited to those highlighted in Table 4.1. Literature showed that the issue is 
emerging from operational to organisational and from maintenance issue to more 
complex issues such as space and design. These constitute the gaps that needs to be 
addressed to achieve the objectives outlined in chapter one. Past literatures highlighted an 
important issue regarding integrating operational management and organisational 
management. The issues that help in designing a research framework (Figure 4.10) for 
this research are: 
   
• Non –clinical sectors such as FM was thought to be less risky to patient care 
having no influence and power over bureaucrats and decision makers (Young 
2005).  
• Huge system with different objectives and different interests (Podger 2006) 
• Significant effect on maintenance performance in regards to age, level of 
occupancy and level of resources (Shohet 2006) 
• The urgency of healthcare facilities especially power system (Stymiest 2008) 
• Stability in the financial performance is necessity to improve care (Roop 2008) 
• Poor urban planning cause smaller hospital in close proximity act as duplication  
(Dwyer 2008) 
• Incorporate functional flexibility for both clinician and designer as space 
adaptability (Harvey Jr. & Pati 2008) 
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• The need to recognise the cost driver to link to primary process  (Diez & Lennerts  
2009) 
• Robust model on maintenance efficiency enable strategic level decision making in 
Facilities Management (Lavy & Shohet 2009) 
• Systematic approach in improving efficiency, availability and quality  (Gomes et. 
al 2010)    
• Organisation have unique challenges, characteristic and constraints (Gomes et. al 
2010) 
• Facilities management performance have an impact on higher-level organisational 
objectives(Pati et. al 2010) 
 
Table 4.1:  Empirical studies of FM in Australian healthcare organisation 
Objective/Issues Authors  Type of study 
Health expenditure in Australian healthcare   
compromising the  quality of care 
(Brown & Lumley 
1998) 
Organisational level 
Australian healthcare  policymaking and the 
hospital efficiency issues 
(Palmer 2000) Organisational level 
Public-private partnerships (PPP) in 
delivering infrastructure in public healthcare  
in Australia 
(English 2004) Organisational level 
A lack of patient-oriented care due to 
allocation inefficiency and  poor use of IT  
(Baum 2008) Operational level 
Australian healthcare  is closely adapted 
from the British Act which needs a reform  
(Duckett & Ward 
2008) 
Organisational level 
Non clinical  such as FM was thought to be 
less risky to patient care and no influence 
and power over bureaucrats and decision 
makers  
(Young 2005) Operational level and 
organisational level  
 
4.5 Variables explaining the conceptual framework of Strategic FM  
The conceptual framework of this study has been developed based on the literature 
review of three main propositions; namely, FMssd, BP, and FBO. A series of variables 
explaining the conceptual framework of strategic FM is proposed through Figure 4.10. 
In general, the proposed variables are grouped into two components: (i) independent 
variables (IV) component; and (ii) dependent variables (DV) component. For this study, 
the FMssd forms the independent variables. Dependent variables consist of two factors; 
namely, BP; and FBO. As shown in Figure 4.10, FMssd variables consist of three 
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constructs; (i) FM fundamental support service (FMfs); (ii) FM core support service 
(FMcss); and (iii) FM non-core support service (FMn_css). For dependent variables, in 
BP three constructs exist: namely, building function; building impact; and building 
quality (AEDET, 2010).  
BP can be evaluated in terms of three components namely building functionality, building 
impact and build quality. Building functionality deals with how well the building serves 
the primary purposes and the extent to which it facilities the activities of the people. 
Functionality of the built environment can be achieved by integrating people, place, 
process and technology (International Facilities Management Association 1986). Building 
impact is the extent to which the building creates a sense of place and contributes 
positively to the lives of those who use it (BREEAM 2010).  Build quality is the fitness 
for the designated performance of the building. Building quality can be understood in 
terms of “economics of the design quality” or “economics of the conformance quality” 
(Kazaz and Birgonul 2005) In FBO there are three main constructs namely, business 
organisation management; FM operation system; and decision-making process. These 
variables are taken from past literature as discussed in section 3.6, 3.7 and 3.8. The next 
chapter explains in detail all the proposed variables and their relationships.  
Conceptual framework of this study is based from study interest in research proposition 
found in FM field. The scope of study then develops from previous research and relevant 
theories. This research is based on general theory as this can be regarded as a deductive 
study. The research will primarily be a quantitative one and supported by qualitative 
method. In order to achieve the research objectives, there are two ways as to how the data 
will be collected which is through preliminary studies i.e. interviews and preliminary 
survey, then followed by structured questionnaire and an observation on site. These data 
will be using one public hospital and two community health centres as a case study under 
one healthcare organisation. 
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Figure 4.10: Conceptual framework of strategic facilities management for a public health care organisation 
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4.6 Conclusion  
This chapter has discussed each of the strategies that have been employed to investigate 
the relationships between operational FM, business organisational as well as BP for a 
public healthcare organisation in Australia. Each strategy has been examined in 
accordance with procedures as recommended by experts and through a review of previous 
studies in the research areas.  
From this chapter, it can be established that common study related to healthcare FM in 
public healthcare in Australia engaged around organisational rather than operational 
issue. Finally, from this chapter, the gap in BP evaluation and strategic FM linkage with 
the availability of FM support service delivery system is found to be missing in previous 
research. Furthermore there is no study on BP related to public healthcare in Australia as 
no organisation has developed a tool to evaluate the performance of healthcare building.   
Overall, it can be concluded that this study was planned to provide valid and reliable 
results that take into account the views of experts and previous studies. The following 
chapter will discuss the method used for this research.  
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CHAPTER 5: METHODOLOGY 
5.1 Introduction 
This chapter explains research methodology and suggests how one method might be chosen 
instead of another. Deductive reasoning is the method by which we arrive at a reasoned 
conclusion by logical generalisations of known facts. This study uses deductive reasoning 
approach that involves several steps, including preliminary information gathering from 
interviews and structured questionnaire surveys, theoretical formulation, hypothesis formulation, 
scientific data collection, and, finally, data analysis (Sekaran 2002). This research is intended to 
develop a conceptual framework for strategic FM presented in previous chapter (Figure 4.10) 
and validate findings in relation to healthcare business operation. Case study of one of the largest 
public healthcare organisations in Victoria is used to triangulate a combination of qualitative and 
quantitative method.  
The distinctive advantage of doing case studies, compared to other methods, is that case studies 
allow more in-depth analysis of the nature of the issues addressed. Quantitative survey will be 
used as the main tool, while qualitative results will support the findings from the quantitative 
survey. The method used in this case study is classic triangulation, which is a mixed method 
using quantitative and qualitative studies to reach a synthesis. Normally, in case study methods 
qualitative analysis is primary and qualitative is secondary (Yin 2009). However, a mixed 
method favours neither and promotes synthesis. According to Oppenheim (1992) a mixed 
method can be sequential. This means quantitative can be done first, and then followed by the 
qualitative. This method will be “QUAN→qual” instead of “QUAL→quan”. Quantitative will be 
used as the main method and qualitative will be used at the later stage based on significant 
findings from quantitative that need to be further clarified. The method is therefore, a hybrid of 
two conventional systems producing, a study that favours a synthetic model. 
5.2 Research Strategy 
This research adopts deductive study to generate a general theory and produce relevant 
predictions regarding the research topic. It starts with ideas and interests that are initially built on 
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current issues of FM in general. Next, these ideas and interests are clarified and refined so as to 
define the research problem after the topic was further refined. Preliminary surveys involving a 
series of interviews are conducted to clarify research questions and boundaries. These 
clarifications provide a clear and understandable direction for the research. 
Research design is a basic strategy on how to develop research techniques. In order to do in-
depth research, this research develops research techniques. Oppenheim (1992) explains that the 
research techniques should be able to explain; (i) how to measure what, (ii) how we group the 
question, (iii) how to analyse the contents, and (iv) how to deal with missing data. These 
questions were posed to help identify the means of measurement, quantification and analysis. To 
ensure the research techniques are appropriate, valid and reliable research design tools should be 
determined. The research design tools will then be the primary means to achieve the research 
objectives and answer research questions.  
After data collection, comes data analysis. The initial data collected in this research project is 
numerical, and the statistical evaluation procedure is used to determine significant observations 
by testing the study’s hypotheses highlighted in the next chapter through appropriate statistical 
analysis techniques. Once the data analysis is complete, the results are interpreted. The 
interpretations of this study’s findings are not only related to the research questions and those 
theories that have been applied here, but also take into account other related bodies of 
knowledge. As this study is a problem-definition research, the conclusions are made by 
interpreting the meanings of the results. The remaining sections of this chapter discuss in detail 
the approach taken to determine the sample, the administration of data collection, data analysis, 
ethics, and the reliability and viability of the data collected. 
5.2.1 Various methods/approaches  
Research method is determined at the early stage of research. The method to be used is based on 
the nature of the research, the topic and other related factors or the field. Three approaches of 
research are positivist social science, interpretive social science, and critical social science 
(Neuman 2006). These research approaches may suit one research project by combining 
elements from those three approaches. Table 5.1, below, provides brief ideas for each approach. 
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Table 5.1: Types of research approaches  
Types of approaches Description Styles 
Positivist Social 
Science (PSS) 
An organised method for combining 
deductive logic with precise empirical 
observations of individual behaviour in 
order to discover and confirm a set of 
probabilistic causal laws that can be 
used to predict general patterns of 
human activity (Neuman 2006, p. 82) 
 
 
Cost-benefit analysis research 
Interpretive Social 
Science (ISS) 
The systematic analysis of socially 
meaningful action through the direct 
detailed observation of people in natural 
settings in order to arrive at 
understanding and interpretations of 
how people create and maintain their 
social worlds (Neuman 2006, p. 88) 
 
 
Exploratory research 
Critical Social 
Science (CSS) 
A critical process of inquiry that goes 
beyond surface illusions to uncover the 
real structures in the material world in 
order to help people change conditions 
and build a better world for themselves 
(Neuman 2006, p. 95) 
 
Action-oriented research 
 
Critical social science (CSS) fulfils the gap in positivist social science (PSS), such as failing to 
deal with real people and ignoring social context, while Interpretive Social Science (ISS) is 
considered too subjective, relativist, amoral, and passive, while, CSS goes beyond the two 
normative types of research approaches by looking at and evaluating things that can be 
associated with documents, behavioural patterns, as were as pure statistical. Yet, this is not to say 
that the two other approaches are invalid, though. PSS emphasises deterministic relationships 
and looks for determining causes or mechanisms that produce effects. It also looks at external 
forces and structures that operate on individuals, groups, organisations or societies that produce 
outcomes. In PSS, two conditions exist. First, PSS has no logical contradiction and, second, it is 
consistent with observed facts. Indeed, PSS covers the law model of explanation, it connects 
causal laws and the specific facts observed about social life with deductive logic. However, in 
this research, ISS is not really suitable, since ISS implies a inductive approach. An inductive 
approach creates new concepts as part of measuring. Thereby, the measure may become 
imprecise, vague, and intuitive (Neuman 2006). However, any social science has a double 
burden. The same author lists four burdens namely: 
i. clear constructs 
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ii. good measure 
iii. recognition of what is being looked for 
iv. measuring fluid and confusing social aspect that may change 
5.2.2 The chosen method 
This research adopts a triangulation method where it combines a survey questionnaire as a 
preliminary and major interview as well as observation at the end to validate the statistical 
finding derived from questionnaire survey. Case study can be a combination of qualitative and 
quantitative method. As this research used AEDET toolkit as a tool to examine the level of 
building performance, using a quantitative method as major and qualitative (preliminary survey 
and observation) as a minor method is considered appropriate. It is understood that a case study 
is usually r in-depth research, with contextual analysis of similar situations in other organisations 
and the nature and definition of the problem explained in the current situation (Sekaran & 
Bougie 2010). Positivism and realism are two complementary approaches for balanced and 
realistic case study (Amaratunga & Baldry 2001). Positivism helps to balance the result, while 
realism helps to interpret the practice (Table 5.2). Both allow an understanding of the holistic 
context of FM. “The working environment is explained as including the physical, administrative 
and social setting for productive activity” (Amaratunga & Baldry 2001, p. 97). 
Table 5.2: Key features of positivism and realism paradigm 
Theme Positivism paradigm Realism paradigm 
Basic beliefs The world is external and 
objective. 
Observer is independent. 
 
The world is socially constructed and 
subjective. 
Observer is part of what is observed. 
Science is driven by human interests. 
Researcher should Focus on facts. 
Look for causality and 
fundamental laws. 
Formulate hypotheses and test 
them. 
Focus on meanings. 
Try to understand what is happening. 
Look at the totality of each situation. 
Develop ideas through induction from data. 
 
Preferred method in the 
research  
Operate concepts so they can 
be measured. 
Using multiple methods to establish different 
views of the phenomena. 
Small samples investigated in depth. 
 
Multiple case studies focus and refine results as it is repetitive and applies one theoretical model 
to multiple cases (Amaratunga & Baldry 2001). The replication of information that arises from 
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the multiplicity assists in the development of a rich theoretical framework, which then can be 
used to generalise to new cases or used to modify the theory (Yin 2009). There is no 
authoritative advice on the optimum number of cases, but Perry (1998, p.793), after reviewing 
the literature, did conclude that a minimum of between two and four should be used. For this 
research, one case study was used involving a general hospital and two community health centres 
in one public healthcare organisation. In this study, only one site, which is a general hospital, is 
involve in-depth research. Finding from this, is set to further validate for the other two sites, 2 
CHCs. It is not a comparative method as such, but more a means to look at individual sites and 
attempt to determine what and how to evaluate each and every site due to different criteria and 
functions of FMssd and BP, even if the management is the same.  
 
Survey questionnaires were structured in four sections, namely; 
 
For part one, the questions are on level of importance of FMssd. There are 21 FM service 
delivery items listed which represent the dependent variables (DVs). These items were based on 
interview with the Engineering Department personnel (see table 5.3). The importance of these 
variables are measured based on 5 likert scale from not important to very important. The analysis 
involves t-test for two groups namely core and non-core group and multiple regression, to 
determine their significant level against BP and FBO.  
 
ii For part two, the questions are about the agreement levels in regards to Impact, Build 
Quality and Functionality. These variables represent the independent variables (IVs). There 
items are based on United Kingdom NHS toolkit, AEDET. For this research, the original group 
from the AEDET toolkit has been regrouped using factor analysis for preliminary survey. This is 
to ensure validity of the survey since the original toolkit is meant of healthcare in United 
Kingdom. The agreement levels of these variables are based on 5 likert scale; from strongly 
disagree to strongly agree. The analysis involve factor analysis for regrouping, t-test for two 
groups namely core and non-core group and finally, multiple regression, to determine their 
significance level against FMssd and FBO. 
iii. For part three, the questions are about the agreement levels on business organisation 
management, facilities management operation system and decision making process. These 
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variables represent IVs. These items are based on planning process checklist (Atkin & Brooks 
2009). These variables measure their agreement level based on 5 likert scale; from strongly 
disagree to strongly agree. The analysis involve are t-test for two groups namely core and non-
core group finally, multiple regression, to determine their significant level against FMssd. 
  
After the sites were chosen, early information was gathered from preliminary interviews, a 
literature review, AEDET toolkit and the data was used for subsequent surveys. Adapted from 
UK NHS Toolkit, AEDET Toolkit Evaluation is an assessment to provide comprehensive 
evaluation of the design of healthcare environments as discussed in chapter 3 (section 3.4.2). 
Finally, conceptual framework was formulated to be tested and validated producing significant 
variables. The findings will in turn produce comprehensive predictions that will contribute to 
existing theories on strategic FM. A systematic method of data collection is needed to test the 
research hypotheses. Based on previous studies, the survey-research method used a combination 
of both quantitative and qualitative data-collection techniques, and this has been identified as the 
most appropriate method.   
5.2.3 Quantitative method 
As an “objective research”, quantitative-data survey seeks rigorous and exact measure (Neuman 
2006). This can be done by testing hypotheses and the end result depends on whether or not the 
data supports the hypotheses. The main focus is developing a questionnaire based on how and 
why FM is important to core business functions in healthcare.  This will involve staff at one 
public healthcare organisation in Australia. This healthcare organisation operates in several sites 
but is managed by the same management.  It also has different functions and different types of 
buildings developed over the past 20 years. This study covers one public hospital and two 
community health centres. Sekaran and Bougie (2010) believe that a case study usually provides 
qualitative rather than quantitative data for analysis and interpretation. However, this research 
method will involve the calibrated triangulation of these methods. This method combines 
qualitative and quantitative methods towards a new hybrid. Yet quantitative measures will be the 
focus, supported by qualitative. 
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5.2.4 Qualitative method 
For the qualitative method, an exploratory study is adapted. Direct observation focuses daily on 
routine of FMssd in certain areas of the buildings with respect to BP factors; function, impact 
and quality. Exploratory observations are carried out in order to assess and verify the significant 
issues derived from the survey questionnaire. It is meant to ascertain the relation condition of 
functionality, impact and, quality of buildings, as well as the efficiency of FMssd.  
However, Yin (2009) believes that case study may become a distinctive form of empirical 
inquiry. Systematic procedures allow evidence to be reported fairly, such as statistical numerical 
data. In advance, abstract ideas have to be selectively deducted to meet specific data-collection 
techniques. Any techniques used usually appear as precise numerical information.  Constructed 
data is achieved by two means: first, reflection on concepts; and, second, selection of bridging 
concepts and data collection of data. 
5.3 Case study  
  
The Department of Health in Victoria delivers services through its eight geographical regions. 
There are divided into two regions namely Metropolitan Region and Rural region. For 
Metropolitan regions, there are three healthcare sites namely Eastern Metropolitan Region, North 
and West Metropolitan Region and Southern Metropolitan Region. While for five rural regions 
covers five hospital namely Barwon-South Western Region, Gippsland Region, Grampians 
Region, Hume Region and Loddon Mallee Region. The chosen healthcare organisation is the 
largest rural public healthcare organisation in Victoria State that has various locations. 
Furthermore, this organisation has never been through any performance measurement 
particularly on built environment and specifically on FM operation.   
The rural region healthcare organisation plays an important role to achieve the best health and 
well-being for all Victorians. The Rural Regions are responsible for: 
i. providing advice on the planning and development of programs and services to 
address changing needs  
ii. monitoring the delivery and performance of most funded heath and aged care services  
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iii. working with stake holders to identify and implement service system improvements  
iv. undertaking specified regulatory functions relating to the Supported Residential 
Services sector and environmental health. 
The chosen healthcare organisation is one of the Rural Region that covers south eastern Victoria 
and is bounded by Lara to the east and the border of South Australia to the west. It is 
geographically diverse including the larger regional centres of Geelong and Warrnambool as 
well as coastal and inland towns and rural communities.  
This organisation covers nine local government areas of Greater Geelong, Colac-Otway, Surf 
Coast, Colac-Otway, Corangamite, Moyne, Queenscliffe, Southern Grampians and Glenelg and 
is one of eight Department of Health regions. It is It is Victoria’s largest regional health service 
with one of the busiest hospitals in the State that serve over 500,000 people through the efforts of 
over 5,800 people across 21 sites. It serve a population of 350,000 – and providing more 
complex, specialist healthcare to over 500,000 people in the wider region extending to the South 
Australian border. In addition to serving the needs of the permanent population. It also provides 
care to visitors to the region who in peak seasons can expend the population by over 70%. 
5.4 Data collection and data analysis  
Data collection for this study has few phases. The first phase is a preliminary survey involving 
interviews and a structured survey. The result from this survey is used to formulate Part 1 of the 
final survey. The second phase involves online and a paper-based structured questionnaire 
survey. Final survey result is then analysed using the statistical tool called Statistical Package for 
the Social Science version 20 (SPSS 20). The purpose is to find the significant relationship 
amongst the variables set at the earlier stage, as well as to test the hypotheses developed in the 
next chapter. This survey employed three phases, in order to ensure the reliability. Two phases of 
data collection have been employed. The first phase involved a preliminary survey in the hospital 
and community centres to determine the existing FMssd. The second phase involved surveys to 
verify the proposed conceptual framework. However, this study encountered challenges during 
the identification and determination of subjects and samples’ locations due to several incomplete 
databases from the public healthcare organisation. A pilot study was done for the validity and 
reliability test. This allowed amendment of the survey before the final survey. With regard to the 
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final survey, questionnaires were employed as the main instrument. Data collected from the 
questionnaire survey were analysed using SPSS software. This study employed parametric 
techniques such as t-test and multiple regression to test the multiple hypothesised relationships. 
Third phase is launched by conducting an observation. The observation is done to clarify the 
significant findings derived from the statistical analysis. Data collected from the observations 
were analysed manually due to the small number of data. 
5.4.1 Preliminary survey 
A lack of empirical studies investigating facilities management issues of public healthcare 
organisations in Australia, especially in Victoria State made it impractical for this study to 
directly use the findings from other studies for the purpose of developing research questions and 
the conceptual framework. Therefore, the preliminary data gathering would increase the 
researcher’s awareness about the actual scenarios and aid the focus on the problem and 
associated factors (Sekaran 2002). 
5.4.2 The sampling of preliminary survey  
The structured survey was distributed to executive directors of non-core division and core 
division comprising of 11 departments in the public hospital and two executive directors in two 
community health centres. The 11 respondents are executive directors from core and non-core 
divisions. They are: 
a. Core division; 
- Medical division 
- Nursing division 
- Ambulatory division 
- Mental health, drug, and alcohol division 
- Access and patient flow 
b. Non-core division; 
- Building services 
- Information services 
- Finance, performance, and planning 
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- Human resources and organisational safety 
- Educational and training  
- Governance 
The main objective of this structured survey is to validate the FMssd items. The list of generic 
FMssd items was sent to the respondents for them to identify the relevant FMssd that are 
applicable to their buildings. This structured survey was developed in three phases: (i) 
acquisition of the generic list of FMssd items from the literature review; (ii) acquisition from 
hospital and community health centre personnel of relevant items in their buildings; and (iii) 
development of a new list consistent with the hospital and two community health centres under 
investigation.   
5.4.3 Interview/structured survey 
A structured survey was designed based on the generic list of FMssd items and was done to 
develop the Part 1 survey questionnaire on FMssd items. The first step, which is data mining, 
was done to obtain raw data by listing all common facilities that any public hospital might have, 
(refer to Table 5.3, right column). These lists are taken from the literature review on healthcare 
facilities. These lists are generic and divided into two groups namely, fundamental activities and 
support service activities. These two lists were then re-categorised into three categories. The 
categories are prepared based on the discussion with two senior FM staff (executive director of 
Engineering department and senior engineer) in the chosen public healthcare organisation. Based 
on the survey, some items were omitted and more relevant items were included in order to make 
it useful for data collection. The final categories are divided into three categories. The first 
category is FM clinical services (FMcs) containing five items. The second category is FM 
fundamental services (FMfs), that has 10 items and the third category is FM non-clinical service 
(FMn-cs), which has six items.  
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Table 5.3: List of FM support service delivery  
FMssd items (generic list ) FMssd items obtained in selected Public 
Healthcare organisation 
Fundamental activities FM Clinical Services (FMcs) 
Accommodation planning Medical gas/vacuum 
Administration Nurse call system 
Cleaning Pneumatic tube systems 
Communications Security and code alarms 
Health and safety  Beeper systems 
Property maintenance(Planned, ad-hoc, 
unplanned, preventive & corrective) FM fundamental services (FMfs) 
Records management Emergency power 
Security Emergency communication 
Plant operation Elevator systems 
House keeping Control air systems 
Standby power Fire protection systems  
Lift services Lift services 
Support service activities  Standby power 
Car fleet control Switchboard 
Catering HVAC  systems 
Contract control Domestic water systems 
External property administration FM support services (FMn-cs) 
Internal/external landscaping Property maintenance 
Porter age Cleaning 
Purchasing Waste management  
Laundry House keeping  
Reprographics and stationery   Catering 
 Laundry 
 
5.4.4 Preliminary survey objective 
The survey applied structured interviews/surveys specifically aimed to achieve the objectives 
listed below: 
a) To identify the FMssd items that are available in one selected public healthcare 
organisations. 
 
b) To identify which FMssd items are available in every specific site and cluster them into 
appropriate terms. This was done by discussion/interview with respective engineers (cum 
facilities managers) in each respective site.  
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c) To use the findings of this survey to determine the appropriate variables and their 
importance in FM support service delivery. 
 
d) To use comments obtained from the interviews as a basis for the final empirical survey 
design. 
5.4.5 Preliminary survey findings  
The FMssd has been classified into suitable groups. The classification is based on data 
information from an engineering department in one public healthcare organisation. The items 
were grouped into three groups as follows: (i) FM clinical service (FMcs), (ii) FM fundamental 
service (FMfs), and (iii) FM non-clinical services (FMn_cs). The grouping is presented in Table 
5.4 (left column) and these groups were used for this purpose of the study only. However, to 
determine the specific items for each site (namely hospital and community health centres), 
another survey interview was done.  
The result of the second interview is shown in Table 5.4. It is a more compressed data with a 
higher degree of relevance to the specific sites.  This data is designed to be specific to each 
different site.  Items shown in Table 5.4 are more compressed and exist throughout the studied 
public healthcare organisation. All 22 items for FMssd exist in the public hospital, but for two 
community health centres, it was found that only 10 items exist. There are seven community 
health centres under the one public healthcare organisation. For the purpose of this study, only 
two of them are being included. These two community health centres (CHCs) are chosen due to 
the similarity of the FMssd, plus size of the building and year completed. These CHCs also have 
most of the clinical services that are offered in the hospital. Furthermore, these CHCs are 
managed by the same organisation as the hospital. Table 5.4 shows the FMssd item available in 
two types of healthcare facilities 
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Table 5.4: FMssd for two different types of sites.  
                 Sites 
 
FMSSD 
The Public Hospital 
(TPH) 
Community Health Centres 
(CHCs) 
FM Clinical Services (FMcs) 9   
Medical gas/vacuum 9   
Nurse call system 9   
Pneumatic tube systems 9   
Security and code alarms 9  9  
Beeper systems 9  9  
FM fundamental services (FMfs)   
Emergency power 9   
Emergency communication 9  9  
Elevator systems 9   
Control air systems 9   
Fire protection systems  9  9  
Lift services 9   
Standby power 9   
Switchboard 9   
HVAC  systems 9  9  
Domestic water systems 9  9  
FM non-clinical services (FMn_cs)   
Property maintenance 9  9  
Cleaning 9  9  
Waste management  9  9  
House keeping  9  9  
Catering 9   
Laundry 9   
 
5.5 Final survey  
This study is an explanatory research (theory testing research) because it intends to find 
relationships between variables. This study applied the survey research method to verify the 
proposed conceptual framework (as per the next chapter). Social science research methods 
normally engage with real participants within their natural environment and seek participation 
through shared experiences and knowledge (Graziano & Raulin 2010). The processes related to 
the survey are presented in the following section. 
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5.5.1   Survey instrument 
The basic rule of survey research is that the instrument design should have a clear focus, be 
driven by hypotheses developed in chapter 6, be explicit and concise, and be accompanied by 
clear instructions. The instruments should be pre-tested on small samples from the population to 
be surveyed and then should be refined based on the pre-test’s feedback (Graziano & Raulin 
2007). For the purpose of data collection, this study combines three methods, namely structured 
interviews/survey, questionnaires and observation. Each method brings certain strengths and 
weaknesses (Groat & Wang 2002), and combining these methods should provide an appropriate 
balance against the weaknesses, allowing the benefits to complement each other. The structured 
interview survey is used as the first phase of the primary means of data collection, and is meant 
to identify the FMssd in different types of healthcare buildings. Finally, observation is done to 
validate the significant finding on quantitative method. The questionnaires survey is the second 
phase of the primary means of data collection. Details of both methods are described as follows: 
The final survey is done in two phases. The first phase is online (general hospital), and the 
second phase is a paper survey (two community health centres). The survey questions are mainly 
quantitative and involve four parts; (i) demographic question in relation to the participants; (ii) 
Part 1- FMssd items (iii) Part 2 – BP (BP) new group derived from Factor Analysis (CFA); and 
(iv) Part 3 – Facilities Business Operation. 
 
5.5.1.1 Questionnaire survey as the primary means of data collection 
For probability sampling and accurate generalising, the questionnaire survey method is an ideal 
quantitative method which based on opinion and attitudes (Nardi 2006). This study employed 
self-administered questionnaires via online and paper copy surveys. This method provided 
advantages such as: (i) ample time for respondents to answer the survey in their own free time: 
(ii) anonymity to the respondent: and (iii) environmentally friendly paperless feedback. Two sets 
of questionnaires (as shown in Appendix A; pdf online survey to general hospital and Appendix 
B; hard copy survey to CHCs) were used. Basically each set of questionnaires was divided into 
two major parts; namely, the demographic questions and the content questions. The demographic 
questions sought factual information that was categorised as objective variables of this survey 
and based on data gathered from Australian Bureaucratic Statistic (ABS) standard. As proposed 
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in the framework, the demographic questions concerned respondent groups and other related 
issues.  
Content questions, were divided into three parts. The first part was used to measure respondents’ 
agreement level on the importance of FMssd items. The second and third parts were used to 
measure the agreement level of BP factors and strategic FM factors respectively. Both parts were 
measured on a five-point Likert scale. Prior to the survey, draft questionnaires were reviewed by 
the supervisor and engineering departments in the respective public healthcare organisations and 
tested on colleagues and friends.  
5.5.1.2 Observation on site as the secondary means of data-collection 
Observation procedures were conducted at the later stage. The observations were done to 
validate the findings from quantitative methods. The observations involved daily activities 
(clinical and non-clinical) on the BP elements and FMssd. The results from observations were 
able to defend the significant findings and to justify the differences and the similarities.  With 
regard to the observations, the data, mainly pictures gathered were analysed manually. Each 
picture was coded based on recurring themes.  The observations strengthened the findings from 
the  survey. Tan (2004) listed the benefits of observations as; 
i. primary data are collected as events occur; 
ii. they are carried out in the natural environment; and 
iii. they may be less intrusive than interviews. 
For these reasons, it seems alright to apply such observations to the FMssd items and BPs items 
in healthcare buildings in order to explore the nature of events involved for building users in-situ. 
Such will also be less intrusive due to the nature of work of healthcare staff. Also, such 
observations will be used to counter the findings in quantitative methods. An observation will 
involve Part 1 and Part 2 of the questionnaire survey (content questions): FM support service 
delivery items and BP factors. No specific tools are needed for this observation phase. It will be 
carried out using camera to explore and record the scope of study. However, the result of the 
observations will be reloaded as notes according to the events recorded in the pictures. The 
results are then applied in supporting the discussion of the statistical results presented in Chapter 
6.  
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Figure 5.1: Data collection flow chart 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
COMBINED 
METHOD 
FINAL 
QUESTIONNAIRE 
SURVEY  
x Demographic 
question 
x Part 1 – FM 
support service 
delivery 
x Part 2- BP 
x Part 3- Strategic 
FM  
SURVEY 
RESEARCH 
METHOD 
QUANTITATIVE 
(PRIMARY) 
 
QUALITATIVE 
(SECONDARY) 
METHOD STRATEGIES  INSTRUMENTS INSTRUMENTS DESIGN 
OBSERVATION  
ON SITES 
FM support 
service delivery 
FMssd (Part 1) 
Core and non-core 
respondents from 3 
sites; hospital and 2 
CHCs 
x DESCRIPTIVE 
ANALYSIS 
x COMPONENT 
FACTOR 
ANALYSIS  
x T-TEST 
x MULTIPLE 
REGRESSION  
 
No respondent 
involves 
Observation involved 
hospital  and CHCs 
buildings   
Photo taken to justify 
the statistical findings  
 
SEMI-
STRUCTURED 
SURVEY 
QUESTIONNAIRE 
11 Core and non-
core Executive 
directors  
RESPONDENTS ANALYSES 
Photo captured on; i.  
FM support service 
delivery 
ii. BP 
 
Manually 
diagnosed the 
items available   
74 
   
5.5.2 Survey administration 
The questionnaire survey was conducted from November 2011 and completed in March 2012. 
The survey was sent via an online survey tool called “SurveyMonkey” through intranet access 
using the public healthcare organisation’s email address. This was done under the supervision of 
one member of the Information Technology (IT) staff. The emails were sent to all staff of the 
public hospital. The respondents can access the survey by clicking the given link, and their 
response could be viewed from the “SurveyMonkey” website. However, the responses rate was 
quite low initially as most of the staff (especially doctors and nurses) was not working in fixed 
sedentary environments. The documents were then re-issued with a more detailed explanation 
about  the importance of the survey. The response rate was improved as a result of this. 
A paper survey was also conducted for the second and final phase of the survey. The second 
phase survey engaged with both community health centres by visiting to the sites four times 
fortnightly. The questionnaire was then handed to everyone explaining the purpose of the 
research. Drop boxes were placed in the reception and tea rooms for the respondents to deposit 
the completed questionnaire. By the fourth visit, the response was quite good with both 
community health centres achieving more than a 30% response rate.   
Since this method is totally online, this survey managed to obtain responses from 229 core and 
non-core staff and this represented only 10% of the total staff in the two sites. The public 
hospital clearly dominated the total number of staff, which is 92.42% compared to the 
community health centres with 228 staff (representing 8.20% of the total staff). However, in 
terms of percentages, community health centres gained 33% (received) compared to the public 
hospital, which only received 10%. This was due to the different methods used. The online 
survey experienced difficulties in urging respondents to answer the questionnaire, while the 
paper survey was a lot easier in terms of follow –up actions. The details are presented in Table 
5.5 below. 
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Table 5.5: Recruitment of respondents (core and non-core = 299) 
 
Notes: The two sites were done in different time and instruments; Phase 1 (Hospital) and Community Health centres 
(Phase 2) 
Source: This study’s final survey (2012) 
 
5.5.3 Preparing the data for analysis 
Completed questionnaires were managed in two ways. For the online survey, the questionnaire 
was individually saved as a pdf document. For the paper survey, questionnaire surveys were 
individually coded and filed. Both surveys were entered into the computer database using 
statistics software SPSS Version 20. In preparing data for analysis, the following steps are 
involved as shown in the Figure 5.2. 
 
 
 
 
 
 
 
 
Types of 
sites 
Total number 
of respondent 
sent  
Total 
number/percentages  
received via online 
“SurveyMonkey” 
Total number 
/percentage 
received on 
site(paper 
copy) 
Total 
questionnaire 
omitted  
Total Questionnaire 
used out of received 
(number/percentage) 
Public 
hospital  2780 262/10% - 39 223/85% 
Community 
health 
centres 
 
228 - 76/33% - 76/100% 
Total 3008 262 76 39 229 
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Figure 5.2: Flow chart of statistical data analysis process 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Source: (Pallant 2011, p. 28) 
While the coding system allowed the researcher to group questionnaires according to the group, 
it also assisted the researcher during the data entry as the code system enabled easy error 
detection. Errors in data entry could produce misleading results (Pallant 2011). To avoid such 
mistakes, data screening was employed using the frequencies and descriptive commands as 
suggested by Pallant (2011). Through this technique, any out-of-range values or error values 
detected were replaced with the correct values.  
5.5.4 Data Processing and treatment of missing data 
Online questionnaires were more likely to be incomplete as the researcher cannot make sure that 
respondents answered all the questions. For this reason, missing data is about 15%, which mean 
that 35 cases out of 227 cases have to be deleted. The missing data were established as Missing 
Completely At Random (MCAR) where the data were missing at random cases. The missing 
Prepare codebook 
Set up structure of data file 
Enter data  
Screen data file for errors 
Explore data using descriptive statistic and graphs  
Modify variables for further analysis  
Conduct statistical 
analyses to explore 
relationship: 
 (i)  Factor analysis 
(ii) Multiple regressions  
Conduct statistical 
analyses to compare 
groups: 
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cases showed that the respondents only answered the demographic questions. The main parts of 
the questionnaire survey were left blank. However, for paper based survey, the data found 
missing was less than 5% as the respondents had been briefed about the importance of answering 
all questions. To determine the missing data, frequency analysis was performed to detect the 
amount of data lost and the variables involved. 
As described by Field (2009), missing data under 5% from an individual case and missing 
variables (questions) fewer than 15% are considered low; thus no complex remedy action was 
taken. This ordinal data has been corrected using the imputation techniques-model-base 
approaches without biasing the result in any appreciable manner. The ‘EM’ (Estimate Mean) 
approach has been employed in order to impute the missing data. It consists of two stages in 
which the ‘E stage’ makes the best possible estimates of the missing data, and the ‘M stage’ then 
makes estimates for the parameter (means, standard deviations or correlation) assuming the 
missing data were replaced (Hair 2010). In this study, mean values are used for the estimation. 
5.5.5 Technique of data analysis  
Both descriptive and inferential statistics have been employed to statistically answer the study’s 
research objectives. In descriptive analysis, numerical data is presented in the form of frequency 
distributions and used to explain the data responses to each survey question (Creswell 2009). 
Data drawn from descriptive analysis provided the basis for inferential statistics. This study’s 
hypotheses were tested in order to identify differences between groups and relationships between 
groups. The first purpose involved the measurement of the cause and effect on the observed 
relationship. The differences between the means of the measured variables were evaluated to 
determine whether there are significant differences without indicating the strength and 
magnitude (Nardi 2006).  
Based on a large sample size and nature of data (interval level scaling), this study applied a 
parametric statistics technique. The decision of using parametric technique is based on a few 
factors, namely level of measurement, random sampling, and independence of observations, 
distribution and homogeneity of variance (Pallant 2011). To ensure this study can use parametric 
statistics technique, the following steps are taken beforehand (Pallant 2011). 
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x Checking the distribution of scores on all independent and dependent continuous 
variables (known as skewness and kurtosis). The Skewness value provides an indication 
of the symmetry of distribution while Kurtosis provides information about the 
‘peakedness’  of the distribution (Pallant 2011) 
 
x Test of normality: represent by Kolmogorov-Smirnov statistic. The result shown that all 
independent and dependent variables indicate normality for non-significant result (Sig. 
Value of more than .05). Therefore, no violation of the assumption of normality has 
occurred.  
x Checking for outliers: Outliers can be checked by examine the histogram and boxplot. 
Some of the scores found to be drop away in a reasonably even slope, meaning some 
cases are outlaid slightly. To ensure the accurate result, data and questionnaire have been 
checked through to ensure no mistake in entering the data. Descriptive data gave the 5% 
Trimmed Mean. The result shown that less than 5% cases are trimmed. 
x Scatterplots: Scatterplots is used to explore the relationship between to continuous 
variables. This test is used for testing correlation used in multiple regression. The 
scatterplots indicate the linear straight line, where they are suitable for correlation 
analysis.  
 
The decision of using parametric technique is based on a few factors, namely level of 
measurement, random sampling, and independence of observations, distribution and 
homogeneity of variance (Pallant 2011).  Further discussion on this will be presented in the next 
chapter. For this purpose, this study has employed three analytical techniques, namely, factor 
analysis, t-test and standard multiple regression to explore the relationship among sets of 
variables. T-test is a technique used to compare groups, namely core and non-core. Factor 
analysis (FA) is a statistical way to cluster and reduce certain variables in a meaningful way. The 
data reduction/cluster is achieved by looking for variables that correlate highly with a group of 
other variables, but do not correlate with variables outside of that group (Field 2009). FA was 
done for a set of dependent variables (building performance). Multiple regressions are extended 
methods based on correlation in more sophisticated exploration of the interrelationship among a 
set of variables (Pallant 2011). This research used standard multiple regressions for hypothesis-
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testing procedures in order to predict a particular outcome.  In order to assess group differences, 
independent t-tests were used on two sets of dependent variables, namely BP and FBO. T-test 
was also used on a set of independent variables called FMssd.  
5.5.6 Ethical issue  
Ethical procedure is a necessary process in order to collect data involving humans, especially in 
social research. The intention is the benefit of the community. Thus, it is important to identify 
and understand any impact on people or objects being studied during the data gathering without 
creating inconvenience or stressful situations (Nardi 2006). Ethics is not limited to the process of 
recruiting subjects but also applies to data analysis, interpretation, and presenting results. 
Speculation, selection, bias, and dishonesty should always be avoided (Nardi 2006).  
As outlined by Deakin University and The Australian Code for Responsible Conduct of Research 
(National Ethic Application Form 2007), this study had to undergo Human Ethics approval 
process. The study meets the criteria of low-risk research and was approved by the Faculty of 
Human Ethics Advisory Group (HEAG) in compliance with the National Statement on Ethical 
Conduct in Human Research (2007). The project approval number is STEC-06-20010-ABDUL 
TALIB. The approval letter is attached in Appendix C. In addition, since this case study involved 
few buildings under a public healthcare organisation, another ethics approval from the respective 
healthcare organisation had to be completed before the data collection.  Hence, this research has 
also gone through the public healthcare organisation Ethics procedure and was granted an 
approval on July 4, 2012. The project number is HREC Project Number 11/35(see Appendix D). 
  
5.5.7 Validity and reliability  
In research, the validity and reliability of the procedures and measurements are very important 
(Graziano & Raulin 2007). Poor quality measurements such as inaccuracy and inconsistency are 
major errors in research that can lead to unreliable findings (Nardi 2006). Pilot testing was 
conducted to test the questionnaires as recommended by Nardi (2006). This is a common method 
to test the research before the actual project is conducted.  
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a. Validity test 
To evaluate the accuracy of measurement used in this study, construct validity has been applied.  
11 questionnaires were completed by executive directors using two approaches where 
respondents completed the questionnaire in the presence of the researcher and in the researcher’s 
absence. In the first approach, the time taken to complete the survey was recorded and 
respondents’ feedback on the questionnaires was noted. This approach was used on six executive 
directors from non-core departments. For five executive directors from core departments, the 
survey was done in the absence of the researcher. At the later stage, the six sets of questionnaires 
were received through the personnel assigned from the Engineering Department that liaised with 
the researcher.  
b. Reliability test 
Validity in measurement does not necessarily mean it is reliable. Reliability is about consistency, 
and it is expected that the findings will not differ each time the measurements are made, 
assuming that nothing has changed in what is being measured (Nardi 2006, p. 60). Reliability 
tests are done to ensure that the scale used has internal consistency. Before checking the 
reliability, all the questions must be either positively or negatively worded (Pallant 2011). 
Statistical analysis, known as Crobanch’s alpha (α) has been used to assess the internal 
consistency of this study’s questionnaires. The closer the correlation coefficient is to 1.0, the 
more reliable is the data. According to Nardi (2006), the perfect reliability is 1.0 and no 
reliability is 0.0. However, alpha values greater than 0.7 are regarded as sufficient (Pallant, 
2011). Analysis showed that the scale used has strong internal consistency of Cronbach alpha as 
shown in Table 5.6, and it can be concluded that the questionnaire is reliable for this study. 
    
Table 5.6:  Reliability statistics 
Variables Crobanch’s alpha(α) 
FM support service delivery (FMssd) 0.920 
Building Performance  (BP) 0.826 
Facilities Business Operation (FBO) 0.934 
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5.6 Conclusion  
This chapter has discussed each of the strategies that have been employed to investigate the 
relationships between variables and between groups. Each strategy has been implemented in 
accordance with procedures as recommended by experts in research methodology and also 
through a review of previous studies. Justifications for the selection of the case study are 
explained clearly. Research strategy was explained in detail as well as the method of data 
collection. Two phases of data collection have been employed. The first phase involved a 
preliminary survey to aid this study in making any generalisations on findings from the case 
study for determining the FMssd items (see section 5.3.5). The second phase involved online 
survey and paper survey. The third phase is observation. The observation is to clarify the finding 
from quantitative method.  
Overall, it can be concluded that this study was planned to provide valid and reliable results that 
take into account the views of experts and previous studies. The data collection, data analysis 
and validation had been explained clearly.  
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CHAPTER 6: RESEARCH EMPIRICAL STUDY, FINDINGS 
AND DISCUSSIONS 
  
6.1 Introduction 
This chapter reports the findings gathered from two surveys employed in this study. The findings 
of the preliminary survey presented reliable groupings of the two main constructs, namely 
FMssd, which were taken from the case study sites (hospital and community health centres) and 
BP taken from the AEDET toolkit. The outcomes were used to further present more 
comprehensive grouping that will be used for further examination to extend the understanding of 
the issues relevant to strategic facilities management. This chapter also presents the statistical 
analysis of the data gathered from the questionnaire survey carried out at the three sites in 
Victoria, Australia. Based on the proposed objectives of the study, the final survey’s results 
outlined in this chapter are presented in four parts.  
Part A presents the BP analysis of the AEDET toolkit construct’s subjective variables as 
proposed in the conceptual model presented in Figure 4.10. Part A also reports on the estimation 
of the consistency and reliability of the scales that have been used in this study’s data collection 
and on the evaluation of the unidimensionality of the proposed variables. The hypotheses relating 
to the relationships and the strength between variables are reported in this chapter in order to set 
up a new group to answer this study’s research questions. Finally, the tested and evaluated 
conceptual framework is presented.  
Part B presents the major survey sample population’s characteristics by reporting the descriptive 
data gathered from the demographic survey. The results present the following descriptive 
characteristics: (i) age, (ii) gender, (iii) employment categories, and (iv) types of respondent. 
Part C presents the results generated from the t-test. These statistical methods were employed to 
examine the influence of the three independent variables of FM support service delivery (FMfs, 
FMcs and FMn_cs) on the efficiency of BP constructs and the facilities business operation 
construct for core and non-core groups.  
83 
   
Part D involves predicting the independent variable (FMssd) against the two dependent variables 
(BP and FBO). This result was generated using standard multiple regression. The main purpose 
was to determine whether the dependent variables’ constructs (BP and FBO) had a significant 
impact on FMssd. Finally, based on these four parts of statistical analysis, the tested and 
evaluated conceptual framework is presented. Table 6.1 summarises the outline of the research 
questions and the statistical criteria employed in this chapter.  
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Table 6.1: Statistical analysis tools used to answer this study’s research questions 
Research Questions  Part Analysis techniques  Descriptions  Section  
1)How is BP being veiwed as a strategic 
FM indicator? 
x [To test and evaluate the existing AEDET 
toolkit so that it can be used to regroup into 
more reliable groupings for further 
evaluation of BP] 
 
 
A 
Cronbach’s alpha 
Internal consistency 
analysis  
Factor analysis 
 
Pearson’s correlation  
To estimate how consistently an individual 
responds to items within a scale. 
Used to examine the underlying pattern or 
relationships for a large number of variables and 
to determine whether the information could be 
condensed or summarised in smaller sets of 
factors or components.  
 
6.2 
2) How do the core and non-core healthcare 
users evaluate the importance of FM service 
delivery, BP and FBO? 
[To identify the current state of FMssd, BP 
and FBO based on types of users in a public 
healthcare organisation in Australia] 
 
 
B 
Descriptive analysis  
(frequency and 
percentage) 
(mean and median) 
(cross-tabulation) 
Used to explore and describe basic data features.  6.3  
3) Is there any significant difference in FMssd 
scores, BP scores and FBO scores for core 
and non-core groups? 
x [To identify the relationship of FMssd on 
BP and FBO by different users] 
 
 
C 
  
Descriptive analysis 
(mean and median) 
t-test 
Used to explore and describe basic data features. 
 
An independent samples t-test will tell whether 
there is a statistically significant difference in the 
mean scores for core and non-core groups 
  
 
6.4 
4) How well does the FMssd predict the two 
measures of the dependent variables (BP 
and FBO)? 
 
 
D 
Standard multiple 
regression 
P value significant at the  
< 0.05 level (comparison) 
 
Used to determine whether the dependent 
variables constructs (BP & FBO) have a 
significant impact on FMssd  
 
6.5 
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6.2 Part A: Preliminary survey 
 
Since the AEDET toolkit was taken directly from the UK National Health Service (NHS), its 
validity needed to be further confirmed before this toolkit could be used in this case study. As a 
preliminary study, a questionnaire was designed based on the AEDET toolkit. The questionnaires 
were tested with non-core division and core division comprising of 11 departments in the public 
hospital to check its applicability with respect to the nature of healthcare in Australia. It involves 
11 executive directors (100% response rate) in 11 departments in a general hospital (GH). With 
the use of Figure 6.1, selected staff from the top management participated in the pilot study. 
Table 6.1 shows main elements (variables) and sub elements (factors) of the questionnaire. The 
selected executive directors were asked to rate the degree of relevance and level of importance of 
each of the building performance criteria. The finding from this survey will help in developing 
new categories for building performance that can be used for benchmarking building 
performance. The result of the descriptive analysis in Table 6.1 shows that, this toolkit is 
important and is relevant, as the mean score of importance and acceptance of all items are well 
above 3.00. Subsequently, the next questionnaire survey was sent to various levels of core and 
non-core staff.  
The AEDET questionnaire was presented to 11 respondents in different departments. These 
personnel, directors or acting directors of different departments, were selected based on the 
healthcare organisational chart (see Figure 6.1). This included five respondents from core 
divisions and six from non-core divisions.  
Figure 6.1: Organisational Chart of the healthcare organisation (core and non-core divisions) 
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The result showed that this toolkit was well understood in terms of the main elements and factor 
(N) under them. The result also show that all the factors are relevant, based on the mean result 
and is well accepted based on mean result (as shown on Table 6.2). The mean value showed that 
all items are well above 3.00 out of the total 5.00. The mean value represent for “relevant” and 
“acceptance” is the measure of central tendency counted as an average score (Field 2009). 
Table 6.2: AEDET sample survey on the healthcare organisation 
Main elements 
(Total items = 58 items) Sub-elements N 
Relevant 
(mean) 
 
SDሺ࣌ሻ 
 
Accept-
ance  
(mean)  
SDሺ࣌) 
 
Building Functionality (Bf) 
(total items = 20 items) 
Space  6 3.17 .934 4.23 .522 
Use  7 4.15 .405 4.18 .522 
Access  7 4.11 .467 3.22 .688 
Building Impact (Bi) 
(Total items = 22 items) 
Character and 
innovation  
5 
 3.16 .674 3.31 1.136 
Form and material  5 3.22 1.079 3.89 .647 
Staff environment  8 4.56 .522 3.45 1.036 
Urban and social 
integration  
4 
 3.36 .894 3.56 1.027 
Build Quality (Bq) 
(Total items = 16 items) 
Performance  4 4.35 .522 4.12 .522 
Engineering  5 4.08 .522 4.77 .688 
Construction  7 4.69 .647 4.61 .505 
N = number of factor 
 
The questionnaire survey dealt with various issues which related to performance in regards to 
operational aspects as well as organisational issues. It presented the analysis results of the 
relative acceptance level and groupings of the identified BP elements. After assessing the 
relevance and acceptance of the questions, this study continued on to carry out more detailed 
analysis by using factor analysis. The specific methodology of this study was based on a 
literature review and pilot survey of 11 departments in the general hospital, which involved 
number of respondents between 166 and 192. Finally, this study was followed up with a final 
questionnaire survey and data analysis using statistical analysis (see Table 6.3).  
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Table 6.3: Statistical description for preliminary analysis  
Methods Purpose Outcomes 
Mean value Identify level of agreement in terms of 
building functionality, impact and 
quality 
Ranking on BP elements  
Kendall’s 
coefficient  
Obtain general agreement level on 
ranking 
Achieving level of significance  
 
Factor analysis Acquire more suitable groups in regards 
to the healthcare buildings  
Revised and regrouped based on the level 
of agreement in terms of BP. This 
framework was to be used in the later stage 
to further define the current state of 
healthcare BP 
 
6.2.1 Ranking of the BP elements 
The analysis of the survey response data produced the means for the three main elements of 
BP. Building functionality (Bf) and building impact (Bi) ranged from 2.12 to 3.27 and 2.31 
to 3.42 respectively. This indicated six items for each; Bf and Bi ranked as being at a level 
of good performance, above 3.00 (see Appendix F). Build quality (Bq) ranged from 2.75 to 
3.27, which indicated more than half of the overall items were at the level of good 
performance. The ranking and Kendall’s coefficient of concordance for building 
functionality, building impact and build quality are shown in Table 6.4, 6.5 and 6.6. The 
highest ranked element was “access1” for building functionality, “urban and social 
integration1” for building impact and “engineering4” for build quality.  
 
The highest ranked element for building functionality item was “there is good access from 
and within the building to another building” carrying a mean of 3.27; building impact “[t]he 
height, volume and skyline of the building relate well to the surrounding environment” 
carrying mean of 3.42 and for build quality “there are emergency backup systems that are 
designed to minimise disruption” carrying a mean of 3.27. From Table 6.4, the highest six 
items were in regard to access to the building which meant that design access was 
performing well, that is, above 3 in the ranking. For building impact (Table 6.5), the highest 
ranking for all the items were ‘UnSI1. This was due to the vast range of healthcare users and 
often the involvement of public users as main users. The least highest item was ‘FnM3’ 
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which was the last item: this was perhaps because this item covered the generic issues of the 
building temperature.  
Table 6.6 shows that more than half the items (10 out of 16 items) were performing well and it 
comprise all ranges of sub-topics, namely construction, engineering and performance. The items 
that carried less than 3 were quite technical and involved future issues about how the building 
would perform: nevertheless, those items were weighted close to 3.  
To examine whether the respondents ranked the BP items in similar order, Kendall’s 
coefficient of concordance were calculated. The respondents’ rankings of the level of 
performance were identical if the concordance of coefficient was equal to 1: if it was equal 
to 0, it meant that all of the respondents’ rankings were totally different (Yeung et al. 2007). 
Kendall’s coefficient of concordance for ranking the BP in Tables 6.4, 6.5 and 6.6 were 
0.111, 0.101 and 0.060 respectively which were statistically at 1% level. This suggested that 
there was little general agreement among respondents on ranking the performance; that is, 
the respondents are not share similar values above the relative importance of these BP 
items.  
 
 
 
 
 
 
 
 
 
 
89 
   
 
Table 6.4: Ranking of the building functionality items based on the level of significance 
Items Building Functionality Items Mean Rank 
Access1 There is good access from and within the building to another building 3.27 1 
Access3 The approach and access for ambulances is appropriately provided 3.26 2 
Access4 Goods and waste disposal vehicle circulation is good and segregated from public and staff access where appropriate 3.15 3 
Space2 The ratio of usable area against total area is acceptable 3.11 4 
Access7 The fire planning strategy allows for ready access and egress 3.07 5 
Access6 Outdoor spaces are provided with appropriate and safe lighting indicating paths, ramps and steps 3.04 6 
Access5 Pedestrian access routes are obvious, pleasant and suitable for wheelchair users and people with other disabilities 2.98 7 
Space4 Any necessary isolation and segregation of spaces is achieved 2.91 8 
Space1 Design of the building achieves appropriate space standards 2.90 9 
Use1 Overall this building meets staff requirements 2.88 10 
Space3 The circulation distances travelled are minimised by the layout 2.83 11 
Space5 The space makes appropriate provision for gender segregation 2.81 12 
Use2 The design facilitates the care model of the hospital 2.80 13 
Use4 Work flows and logistics are arranged optimally 2.75 14 
Use3 Overall the building is capable of handling the projected throughput 2.67 15 
Use7 The layout facilitates both security and supervision 2.67 16 
Use6 Where possible, spaces are standardised and flexible in use patterns 2.59 17 
Space6 There is adequate storage space 2.35 18 
Use5 The building is sufficiently adaptable to respond to change and to enable expansion 2.25 19 
Access2 There is adequate access space for visitors and staff cars with appropriate provision for disabled people 2.12 20 
Notes = 185-192 
Kendall’s coefficient of concordance = 0.111. Level of significance: 0.000 
For “mean scores”: 1 = strongly disagree and 5 = strongly agree 
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Table 6.5: Ranking of the building impact items based on the level of significance 
 Building Impact Items Mean Rank 
UnSI1 The height, volume and skyline of the building relate well to the surrounding 
environment 
3.42 1 
Env8 Basic facilities (example pantry, toilet, etc.) are within the reach of the staff 3.34 2 
UnSI2 The building contributes positively to its locality 3.32 3 
Env2 There are good views inside and to the outside of the building 3.22 4 
UnSI3 The hard and soft landscape around/within the building contribute positively to 
the locality 
3.19 5 
UnSI4 The building looks pleasingly designed to neighbours and passers-by 3.10 6 
FnM5 The external colour and textures seem appropriate and attractive 2.92 7 
Env6 The interior of the building is attractive in appearance   2.96 8 
FnM1 The building has a human scale and looks welcoming 2.92 9 
CnI5 The layout of the building is likely to influence future designs 2.87 10 
FnM4 The external materials and detailing appear to be of high quality 2.86 11 
Env3 The signage is well understood and easy to follow 2.86 12 
CnI4 The layout of the building appropriately expresses the values of healthcare 2.82 13 
Env5 The building is clearly understandable 2.80 14 
CnI2 The layout of the building is interesting and portrays an image of the hospital 2.79 15 
CnI3 The layout of the building represents a caring and reassuring image 2.78 16 
CnI1 The layout of the building is well-designed  for the clinical activities 2.77 17 
FnM2 The design takes advantage of available sunlight and provides shelter from 
prevailing winds 
2.67 18 
Env1 The building allows for appropriate levels of privacy for the staff 2.66 19 
Env4 There are high levels of both comfort and control of comfort 2.66 20 
Env7 There are good facilities for staff, including convenient places to work and relax 
without being on demand 
2.36 21 
FnM3 The building allows minimum absorption of heat in summer and retains 
maximum heat in winter 
2.31 22 
Notes = 166-172 
Kendall’s coefficient of concordance = 0.101. Level of significance: 0.000 
For “mean scores”: 1 = strongly disagree and 5 = strongly agree 
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Table 6.6: Ranking of the build quality items based on the level of significance 
Item Build Quality Items Mean Rank 
Eng4 There are emergency backup systems that are designed to minimise disruption 3.27 1 
Const5 The construction is robust 3.20 2 
Const1 If phased planning and construction are necessary, the various stages are well 
organised 3.19 3 
Eng5 During construction, disruption to essential services is minimised 3.17 4 
Const3 The impact of the building process on continuing healthcare provision is 
minimised 3.16 5 
Const2 Temporary construction work is minimised 3.15 6 
Perf3 The building has appropriately durable finishes 3.13 7 
Perf2 The building is easy to clean 3.12 8 
Const4 The building can be readily maintained 3.11 9 
Perf1 The building is easy to operate 3.09 10 
Perf4 The building will weather and age well 2.98 11 
Const6 The construction allows easy access to engineering systems for maintenance, 
replacement and expansion 2.96 12 
Const7 The construction exploits any benefits from standardisation and prefabrication 
where relevant 2.95 13 
Eng2 The engineering systems exploit any benefits from standardisation and 
prefabrication where relevant 2.89 14 
Eng1 The engineering systems are well designed, flexible and efficient in use 2.78 15 
Eng3 The engineering systems are energy efficient 2.75 16 
Notes = 190-192 
Kendall’s coefficient of concordance = 0.060. Level of significance: 0.000 
For “mean score”: 1 = strongly disagree and 5 = strongly agree 
 
6.2.2 Factor analysis of the BP elements 
Factor analysis is a technique for exploring the data and then grouping them into a smaller group 
that is relevant. “It is a data exploration technique, it is then up to the writer to judge” (Pallant 
2011). According to Li et al. (2005), by identifying a small number of grouping factors using 
“factor analysis”, relationships among sets of many interrelated variables can be represented. To 
determine whether a data set is suitable for factor analysis, sample size and strength of the 
relationship among the factors are two important factors to be considered, with the minimum 
number of samples suggested as 150 (Pallant 2011). In this study, the number of respondents 
ranged from 166 to 192. These numbers vary because of the online nature of the survey where 
respondents could choose not to answer certain questions. A correlation matrix was then formed 
to measure the strength of the relationship among the factors with most values in the correlation 
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matrix being larger than 0.3. Bartlett’s test of sphericity was used to test the significance (p ≤ 
0.05). The Kaiser-Meyer-Olkin (KMO) index scores as shown in Table 6.7 were 0.909 for 
building function, 0.921 for building impact and 0.891 for build quality. A KMO above 0.6 was 
recommended by Field (2009) in order to test if the data were suitable for factor analysis. All 
three elements, that is, building functionality, building impact and build quality passed both tests 
(Table 6.7). 
Table 6.7: Bartlett’s test for building functionality (Bf), building impact (Bi) and build quality (Bq) and 
their KMO values 
 
 
 
 
In all, 11 regrouping components were produced based on the varimax rotation of the principal 
component. These 11 grouped factors with eigenvalues greater than 1.000 explained 63.74% of 
the variance for the three constructs in BP (Table 6.8). Each of the BP items belonged to only 
one of the groupings after the rotated components matrixª has been completed, with the value of 
factor loadings exceeding 0.50 (Li et al. 2005; Aksorn & Hadikusumo 2008; Norušis 2010). 
Items with factor loadings above 0.50 were retained. The total of 58 items were reduced to 29 
items from three sub-elements which were regrouped into 11 sub-items, namely, space design, 
space utility, space access, impact outlook, impact core activities, impact facility, impact future 
design, quality energy, quality engineering, quality performance and quality planning. These 
names were given based on their characteristics (Table 6.8). 
  
 
Bartlett’s test of sphericity 
 
Approx. Chi-Square 
Bf Bi Bq 
1737.237 2386.090 1441.502 
Df 190 3231 120 
Sig. 0.000 0.000 0.000 
Kaiser-Meyer-Olkin measure of sampling adequacy 0.909 0.921 0.891 
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Table 6.8: Result of confirmatory factor analysis for BP  
Components Eigenvalue % of variance Name of components BP Items 
Factor 
loading 
1 18.962 32.693 Functionality design 
Space1 .809 
Space2 .793 
Space3 .774 
Space4 .719 
Use1 .687 
Use2 .683 
Use3 .590 
2 3.784 6.525 Functionality utility Access3 .757 Access4 .688 
3 3.661 6.313 Functionality access Access2 .636 
4 1.963 3.384 Impact outlook 
UnSI1 .831 
UnSI2 .817 
UnSI3 .811 
UnSI4 .780 
5 1.816 3.131 Impact core activities CnI1 .789 CnI4 .740 
6 1.732 2.987 Impact facility Envi2 .679 Envi8 .362 
7 1.556 2.683 Impact future design CnI5 .619 
8 1.448 2.497 Quality planning 
Const2 .842 
Const1 .792 
Const3 .761 
9 1.309 2.257 Quality engineering 
Const6 .813 
Const7 .677 
Const5 .667 
10 1.183 2.039 Quality performance 
Perf1 .815 
Perf2 .811 
Perf3 .728 
11 1.103 1.902 Quality energy Eng3 .633 
a Components were named based on the characteristics of its BP in that group 
b The meaning of the items is given in the list of BP items in Tables 6.4, 6.5 and 6.6. 
 
i. Building functionality (component 1): space design 
This component, which accounted for 40.10% (Table 6.8) of the total variances in building 
functionality, had relatively more agreement than the other two components. This indicated that 
healthcare users in the public hospital that was studied considered space design to be 
significant. To enhance space design, standard space, useable area, circulation provision, 
isolation and segregation have to be assessed. In terms of use, requirement, care model and 
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handling of overall design also have to be assessed. The performance of the space design was 
important for achieving building functionality. Therefore, Space1, Space2, Space3, Space4, 
Space5, Use1, Use2 and Use3 could illustrate these components. Alalouch and Aspinall (2007) 
studied various space design patterns in healthcare, namely, the nightingale, corridor or 
continental, duplex or Nuffield, racetrack or double corridor, or cruciform and radial ward. 
Results showed that there was a high agreement level on the spatial attributes of the layout. 
ii. Building functionality (component 2): functionality utility 
This component ranked second of the three components (Table 6.8). Six of the space design 
items of this component were related to use, access and space. Use contained four items: 
change and expansion (use5), layout (use7), flow (use4) and pattern (use6). For access and 
space, the items were access provision (access2) and storage (space6) respectively. Good 
performance in space utility could be achieved if these items are given a high level of 
consideration. Alalouch and Aspinall (2007) concluded that the types of hospital design have a 
systematic relationship to the spatial properties of the layout showing that higher integration 
can cause less privacy-associated effects of the visible co-presence. The items under 
functionality utility are important in terms of the levels of integration and privacy.    
iii. Building functionality (component 3): functionality access 
This component was ranked least among the three components (Table 6.8). Here, the items were 
all about access. The sub-criteria were: access within the building (access1); access emergency 
(access3); disposal and good circulation (access4); pedestrian (access5); outdoor (access6); and 
fire planning (access7). The item “access1” which scored below 0.50 was not taken from this 
group, because this item had the highest ranking amongst the building functionality items (see 
Table 6.4). This item was also related to other items in the same group. These components are 
crucial to building functionality. Physical accessibility was one of the important features in an 
earlier study by Ornstein et al. (2009). 
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iv. Building impact (component 1): impact outlook 
This component, which accounted for 45.04% (Table 6.8) of the total variances in building 
impact, was significantly more important than the other three components. After factor analysis 
regrouping, this component was renamed as ‘impact outlook’. These components were assessed 
tp ensure performance in the general outlook of the healthcare building. These items were height 
(UnSI1), locality (UnSI2), landscape (UnSI3), pleasant design (UnSI4), human scale (FnM1) and 
colour (FnM5). Codinhoto et al. (2009) mentioned that fabric and ambient space were 
characteristics which determined the envelope that set the boundaries of the physical space, that 
is, gardens and green spaces. 
v. Building impact (component 2): impact core activities 
This component ranked second out of four components (Table 6.8). Five regrouped items were 
renamed as clinical activities (CnL1), image of hospital (CnL2), caring image (CnL3), value of 
heath care (CnL4) and level of privacy (Env1). The performance of these items may enhance the 
core operation activities. Room occupancy and privacy leading to better well-being seemed to be 
the most investigated areas (Codinhoto et al. 2009). 
vi. Building impact (component 3): impact facility 
Impact facility was the third-ranked component for building impact with facility considered to be 
one of the important components that enhanced performance. The six items in this component 
were all from the environment sub-element and comprised signage (Env3), comfort (Env4), 
understandable design (Env5), interior (Env6), convenient place (Env7) and basic facilities 
(Env8). Assessing these items could ensure performance that ensured that the facility had a good 
impact. Codinhoto et al. (2009) recommended better physical facilities, meeting of healthcare 
staff needs, a trustful atmosphere and better basic facilities to improve the therapeutic service 
quality. For this sub-element, two items were omitted, namely Env2 (view inside and outside) 
and Env6 (understandable design). Both items scored less than 0.50. These items also showed 
that there were no connections between them and “impact facility” 
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vii. Building impact (component 4): impact future design 
This component ranked the least of four components (Table 6.8). It consisted of five items: 
environment (Env5); form and material (FnM2, FnM3 and FnM4); and character and 
innovation (CnI5). These items were regrouped and named as “impact future design”. These 
items are considered important in terms of performance in relation to future design. In order to 
enhance the performance of future design, the following items need to be assessed, namely 
layout (CnL5), sunlight (FnM2), heat (FnM3), material (FnM4) and views (Env2). Ayas et al. 
(2008) recommended an innovative design to cope with future needs such as lighting and 
healthcare settings such as colour and quality space (view) that brought in important factors 
such as security and safety.  
viii. Build quality (component 1): quality building 
This component, which accounted for 44.42% (Table 6.8) of the total variances in build quality, 
was significantly more important than the other three components. It showed that healthcare 
users in a public hospital in Australia considered “quality building” as one of the most 
significant categories. To enhance the quality of building, minimal disruption (Eng5), organised 
construction (Const1), minimal construction work (Const2) and minimal impact of the process 
(Const3) had to be taken care of. Therefore, these components could be illustrated by Eng5 
(construction disruption), Const1 (planning), Const2 (temporary building) and Const3 (building 
process). Proper planning to avoid disruption during renovation or erection of new buildings is 
considered important in healthcare construction. It is crucial to take proper care during 
construction and renovation in order to minimise the infection risk from exposure to infectious 
agents (Carter & Barr 1997). Items listed under ‘build quality’ could promote lean construction 
leading to reduced risk of infection from construction hazards.  
ix. Build quality (component 2): quality engineering  
This component ranked second of the four components (Table 6.8). Items in this component 
were from the construction sub-element. Four quality engineering items of this component were 
in regard to: being readily maintained (Const4), being robust in construction (Const5), easy 
access (Cosnt6) and relevant design (Eng7). The performance in quality engineering could be 
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achieved if these items are given a high level of consideration and were well assessed. Design 
with good quality and suitable attributes can promote a positive psychological feeling towards 
healthcare (Ayas et al. 2008). 
x. Build quality (component 3): quality performance 
Quality performance was the third component in build quality. Performance quality is one of the 
most important components for enhancing performance as a whole. The four items in this 
component are all from the performance sub-element and consisted of: being easy to operate 
(Perf1), being clean (Perf2), having durable finishes (Perf3) and, last but not least, durability 
(Perf4). Assessing these items can encourage quality performance in healthcare especially in 
critical areas such as ward and operating theatres. Stable environmental conditions would avoid 
disturbing to the patients’ healing process (Codinhoto et al. 2009).  
xi. Build quality (component 4): quality energy 
This component ranked least among the four components (Table 6.8). These items were all 
related to engineering. The sub-criteria were: system (Eng1), relevant (Eng2), efficient (Eng3) 
and backup system (Eng4). These components are crucial to build quality. Ornstein et al. (2009) 
found that a pleasant setting with good lighting in and around healthcare buildings would inspire 
health and well-being.  
6.2.3 Validation of the BP elements 
 
6.2.3.1 Testing Cronbach’s coefficient alpha 
Cronbach’s coefficient alpha was used to test the reliability of the scale, by examining the 
internal consistency of the scales under the item ‘BP’. Alpha values greater than 0.7 are regarded 
as sufficient (Pallant 2011). The results of Cronbach’s coefficient alpha in this survey were in the 
range of 0.918 to 0.962. This provided evidence that all the factors had high internal consistency 
and were reliable.   
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6.2.3.2  Testing for content validity 
The questions were about the level of agreement in regards to building impact, building 
functionality and build quality. There items were based on the AEDET questionnaire survey 
from the NHS toolkit. It is a clear, non-technical statement encompasses three key elements. This 
toolkit has been revised several times and has been used to determine BP efficiency in healthcare 
in the UK. This survey assessment was monitored by BREEAM for standard best practice. Such 
methods do not exist in Australia. For the purpose of this research, this toolkit was used as an 
assessment tool to evaluate the BP in a public healthcare building in Australia. From the results 
of the two tests, all the factors were found to have high internal consistency, the whole 
questionnaire had valid contents, and the BP regrouping in this study was reliable and valid. The 
results from factor analysis and regrouping were then used to further clarify the importance of 
BP in the next step which was the final survey.  
 
6.2.4 Discussion 
As discussed in the literature review, this finding was in line with several researchers’ 
statements on BP that have been proved to be important for healthcare buildings (Reiling 
2006; Alalouch & Aspinall 2007; Duckett & Ward 2008; Codinhoto et al. 2009; Ornstein et 
al. 2009; Sapountzis et al. 2009). With a focus on building design and its elements, every 
aspect (all 29 items) for building functionality, building impact and build quality were 
assessed in achieving excellence in BP. The 11 regrouped factors formed a new set of 
questionnaires for the second phase of the study. The developed framework considered 11 
sub-sets which covered the three dimensions of the built environment: build quality, 
building impact and building functionality (see Figure 6.2) Although more comprehensive 
approaches are needed to link FM in terms of strategic facilities management or other 
appropriate output, findings from this analysis will be valuable for enhancing BP and need 
further attention in setting building criteria. Indeed, the lack of assessment of BP is one of 
the key issues (Douglas 1996). 
Added value can be achieved if two of the three elements are integrated. Moreover, the 
integration between the three elements can lead to excellence in BP as a whole. These three 
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elements are interrelated but need to be assessed independently in order to link them together to 
achieve holistic improvements in BP for healthcare buildings. This finding will assist the 
evaluation in the later stage and help further in analysing the relationship with facilities 
management support service delivery (FMssd) and facilities business operation (FBO). 
 
The importance of BP in FM has been recognised by many scholars and professionals service. It 
was crucial to explore the current state of BP and to identify significant items in relation to BP 
before further analysis was undertaken in order to ensure that it was valid. This study explored 
the importance of BP in terms of function, impact and quality. Further to that, BP ranking and 
their underlying relationships have been explored. 
 
Figure 6.2: A framework for excellence in BP for healthcare buildings 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Talib et al. (2012) 
 
Hence, one main point before embarking on strategic FM assessment is the current state of how 
the building is performing. This can have a high level of significance in achieving strategic ways 
of managing the facility as a whole. Incorporating FM requirements into the design and 
constructability process can have significant impacts on improving the design and construction 
Implemented excellence 
in building facilities 
management 
 
BP evaluation 
Impact Quality Functionality 
i.  outlook 
ii. core activities 
iii. facility 
iv. future design 
i.  building 
ii. engineering 
iii. performance 
iv. energy 
i.  design 
ii. utility 
iii. access 
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process (Edum-Fotwe et. al 2003, p. 49). The confirmation of BP status will assist periodic 
reviews of BP as a correct mode of assessment.  
The process of managing facilities has now become more challenging due to the complexity of 
healthcare buildings. The main contribution of this study is that an ordered and grouped set of 
BP indicators have been identified through a survey of one hospital under a public healthcare 
organisation. Amongst the 11 re-grouped factors, 59 items were reduced to 29 items. These 11 
sub-elements were regrouped to form more relevant and significant categories. These findings 
will be used as an assessment tool to further evaluate the BP and thus help to identify areas of 
improvement for BP measurement.  
This section provided valuable output to further analyse the current status of BP and to identify 
the significant differences among respondent groups, as well as to look at the correlation with the 
independent variable. The BP regrouping derived from confirmatory factor analysis was useful 
and valid for further analysis with the earlier grouped elements in AEDET having been generated 
based on UK healthcare buildings. Therefore, this step was necessary to ensure further analysis 
was undertaken on agreed groups of BP elements.   
 
6.3 Part B: Importance of FMssd and Effectiveness of BP and FBO  
This section starts with identifying the respondents’ demographic characteristics such as age, 
gender, employment categories and, finally, the types of respondents. Further to that, this section 
identified the importance of one independent variable, FMssd, and two dependent variables, BP 
and FBO.  
6.3.1 Respondents’ demographic characteristics 
 
6.3.1.1 Age 
The respondents’ age distribution is presented in Table 6.9. Respondents’ age groupings varied 
across the two different types of sites. For the hospital, the majority were aged between 45 and 
54 years (35.1%) while for the community health centres, the majority were aged between 55 
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and 64 years (34.2%) followed by those aged over 50 (29.1%). Of the total respondents, 24.8% 
were aged between 31 and 40 years. For both sites, only a small proportion were aged 15-24 
years old: for the hospital and community health centres, this was 9% and 7% respectively (4% 
and 9.2%). 
 6.3.1.2  Gender 
Traditionally, females were more likely to be the majority of respondents as females were more 
likely to be nurses than men. Table 6.9 shows that, as expected, 76% of the respondents were 
female compared to 24% male in the hospital: in the community health centres, 94.7% of the 
respondents were female compared to only 5.3% who were male.   
6.3.1.3   Employment categories  
There are five categories of employment in the hospital and community health centres. 
Permanent full-time represented the highest group comprising, in the hospital, 130 respondents 
(57.8%) and in the community health centres, 36 respondents (47.4%). The smallest group were 
locums for the hospital and community health centres, represent one (3.1%) and two (2.6%) 
respondents respectively.  
6.3.1.4    Types of respondents 
As shown on Table 6.9, an overwhelming number, 85.3% and 76.3% of the respondents 
were from the core group for the hospital and community health centres respectively. The 
remainder were from the non-core group. Overall, demographically, respondents were 
representative of the majority of staff at both sites by being female, in the core group and 
working as permanent staff with an average age in their 40s or 50s. 
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Table 6.9: Respondents’ demographic characteristics (GH/CHCs [n = 225/76]) 
Variable Levels Frequency F% Hospital CHCs Hospital CHCs 
Age 
15–24 9 7 4.0 9.2 
25–34 36 12 16.0 15.8 
35–44 55 11 24.4 14.5 
45–54 79 20 35.1 26.3 
55–64  46 26 20.4 34.2 
Missing 0 0 0 0 
Total 225 76 100 100 
Gender 
Male 54 4 24 5.3 
Female 171 72 76 94.7 
Missing  0 0 0 0 
Total 225 76 100 100 
Employment 
categories 
Permanent full-time 130 36 57.8 47.4 
Permanent part-time 75 32 33.3 42.1 
Temporary contract full-
time 
11 2 4.9 2.6 
Casual 7 4 0.4 5.3 
Locum 1 2 3.1 2.6 
Missing  1 0 0.4 0 
Total 225 76 100 100 
Types of 
respondents 
Core group 192 58 85.3 76.3 
Non-core group 33 18 14.7 23.7 
Missing 0 0 0 0 
Total 225 76 100 100 
 
6.3.2 Importance of FMssd, GH and CHCs  
This section examined the importance of three constructs in FMssd, namely FM core 
services (FMcs), FM fundamental services (FMfs) and FM non-core services (FMn-cs) in 
relation to the types of users (core and non-core group). The level of importance was 
measured using the 5-point Likert scale, from 1 ‘not important’ to 5 ‘very important’. The 
questionnaire survey distinguished the type of users based on the nature of their work. The 
core group was clinical and the non-core group was non-clinical. The objective of this 
section was to identify whether the level of importance of FMssd was different in the two 
groups. This section therefore attempted to explore the level of importance of the FMssd 
construct (FMcs, FMfs and FMn-css)   
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To explain the level of importance of FMssd for the core and non-core group, descriptive 
analysis was used. The discussion is based on the median and mode values generated from the 
analysis. Further to that, bar charts illustrate the different percentage results for both sets of 
respondents. This descriptive measure used cross-tabulation in order to generate the bar charts 
which present the scores for the levels of importance between the groups. Later, in the next 
section, the analysis will be extended to a more complex measure, namely, the “independent t-
test” to further explain whether there was a significant difference between the groups. 
As presented in Table 6.10, the FMssd item was divided into three constructs namely: (i) 
FM clinical services (FMcs), (ii) FM fundamental services (FMfs), and (iii) FM non-clinical 
services (FMncs). In all, 21 items were listed as applicable to the general hospital (GH). For 
the two community health centres (CHCs), only 10 items were applicable. These items and 
the three grouped items were derived from the preliminary survey of selected FM personnel 
at the respective sites. In general, the descriptive analysis results showed that for 
respondents both in the hospital and the community health centres were in agreement on all 
of the factors. This was proved by the mean and mode values that were over 4.0 for most of 
the items. However, a few items such as a beeper system (mode = 4), heating, ventilation 
and air conditioning (HVAC) system (mode = 3) were considered of less importance at both 
sites. Conversely, items like the pneumatic tube systems, elevator system, lift system, 
laundry and catering scored the very least in the level of importance (mode = 1), even 
though when using the median, they were all rated as “quite important”. This occurred only 
for the hospital as the community health centres is not having these items.  
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Table 6.10: Degree of importance of FMssd  
  GH (n = 225) CHCs (n = 76) 
Median  Mode Median  Mode 
 FM Clinical services (FMcs)     
a Medical gas/vacuum 4.00 5 - - 
b Nurse call system 4.00 5 - - 
c Pneumatic tube systems 3.00 1 - - 
d Security and code alarms 4.00 5 5.00 5 
e Beeper systems 4.00 4 4.00 4 
 FM Fundamental services (FMfs)     
a Emergency power 5.00 5 5.00 5 
b Emergency communication 5.00 5 5.00 5 
c Elevator system  3.00 1 - - 
d Controlled air system 4.00 5 - - 
e Fire protection system 5.00 5 5.00 5 
f Lift system 3.00 1 - - 
g Standby power 4.00 5 - - 
h Switchboard 4.00 5 - - 
i HVAC systems 3.00 3 3.00 3 
j Domestic water system  4.00 5 4.00 5 
 FM non-clinical services (FMn-css)     
a Laundry 3.00 1 - - 
b Property maintenance  4.00 5   
c Catering  3.00 1 - - 
d Cleaning  5.00 5 5.00 5 
e Waste management 4.00 5 4.00 5 
f House keeping 4.00 5 4.00 5 
 
6.3.2.1 The level of importance of FMcs between the groups for general hospital (GH) 
This section explored the level of importance of FMcs between the core and non-core groups for 
the GH. Figure 6.3 is a bar chart that illustrates the levels of importance between the core and 
non-core group on every item of FMcs for the hospital. From these figures, “very important” was 
the largest percentage for all FMcs items except for the medical gas/vacuum as rated by the core 
group. Unsurprisingly, medical gas/vacuum was also scored as “not important” by the non-core 
group. However, the beeper system significantly rated the same, “very important” for both 
groups. Overall, FMcs items were scored as more important by core group in comparison with 
the non-core group. 
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Figure 6.3: The level of importance of FMcs 
 
Medical gas/vacuum  Nurse call system  Pneumatic tube system  
 
 
 Security and code alarms  Beeper system   
 
6.3.2.2 The level of importance of FMfs between groups (GH) 
This section explored the level of importance of FMfs between the core and non-core groups for 
the GH. Figure 6.4 categorised the differences and similarities for FMfs, in rating their level of 
importance. The largest percentage of the core group rated ‘very important’ for the fire 
protection system and switchboard, whereby, for the non-core group, the largest percentage rated 
‘quite important’ for the domestic water system. A similar percentage score for both core and 
non-core group was the rating “not important” for the elevator system and lift system. 
Significantly, both items are a mode of vertical transportation within the building. The most 
different “quite important” score between the groups was on the domestic water system. 
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Figure 6.4: The level of importance of FMfs 
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6.3.2.3 The level of importance of FMn-cs between groups (GH) 
Figure 6.5 presents FMn-cs’ level of importance. A similar score for both groups was “very 
important” for housekeeping, whereas, the least similar score for the same rat ing was for 
waste management. Housekeeping tended to be a general issue compared to waste 
management, for the core group scored high on “very important” but a very low score came 
from the non-core group. Waste management normally deals with clinical waste which is so 
crucial for the environment and attracted the least attention from the non-core group. The 
most different score of “not important” also occurred on catering and laundry, for which 
catering unlike laundry scored a lesser difference between the groups. For cleaning, at least 
neither group had a score for “not important”. Here, it is understood that both groups had a 
common understanding on cleaning even if the score between the groups varied from “quite 
important” to “very important”. 
Figure 6.5: The level of importance of FMn-cs 
 
 
Laundry Property maintenance Catering 
 
Cleaning Waste management Housekeeping 
0
10
20
30
40
50
60
N
ot
 Im
po
rta
nt
Le
ss
 im
po
rta
nt
Q
ui
te
 im
po
rta
nt
Im
po
rta
nt
V
er
y 
im
po
rta
nt Core
group
Non-
core
group
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
N
ot
 Im
po
rta
nt
Le
ss
 im
po
rta
nt
Q
ui
te
 im
po
rta
nt
Im
po
rta
nt
V
er
y 
im
po
rta
nt
Core
group
Non-
core
group
0
5
10
15
20
25
30
N
ot
 Im
po
rta
nt
Le
ss
 im
po
rta
nt
Q
ui
te
 im
po
rta
nt
Im
po
rta
nt
V
er
y 
im
po
rta
nt
Core
group
Non-
core
group
0 
10 
20 
30 
40 
50 
60 
N
ot
 Im
po
rta
nt
Le
ss
 im
po
rta
nt
Q
ui
te
 im
po
rta
nt
Im
po
rta
nt
V
er
y 
im
po
rta
nt
Core
group
Non-
core
group
0
5
10
15
20
25
30
35
40
N
ot
 Im
po
rta
nt
Le
ss
 im
po
rta
nt
Q
ui
te
 im
po
rta
nt
Im
po
rta
nt
V
er
y 
im
po
rta
nt
Core
group
Non-
core
group
0
5
10
15
20
25
30
35
40
N
ot
 Im
po
rta
nt
Le
ss
 im
po
rta
nt
Q
ui
te
 im
po
rta
nt
Im
po
rta
nt
V
er
y 
im
po
rta
nt
Core
group
Non-
core
group
108 
   
6.3.2.4 The level of importance of FMcs between groups for community health centres (CHCs) 
This section explored the level of importance of FMcs between the core and non-core groups for 
the CHCs. This descriptive measure used cross-tabulation in order to generate the bar charts that 
present the scores from the groups for the levels of importance. For the CHCs, there were fewer 
items when compared to the hospital with only 10 items being applicable as shown in Table 6.10. 
As with the GH, later, in the next section, the analysis will be extended to a more complex 
measure, namely, the “independent t-test”, to further explain whether there was a significant 
difference between the groups.  
Figure 6.6 is comprised of bar charts which illustrate the levels of importance between the core 
and non-core groups of FMcs for community health centres. The security alarm code was very 
significant for both groups with the score of “very important”. Both groups also had a zero score 
on the least score for the security alarm code which was “not important”. In contrast, for the 
beeper system, both groups differed significantly on the score of “not important”. However, both 
groups scored high on “very important”. Basically, it can be understood that both items were 
fairly important to both groups even though these items were clinical items. To sum it up, the 
results from the hospital and community health centres were different when rating the FMcs.  
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Figure 6.6: The level of importance for FMcs 
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6.3.2.5 The level of importance of FMfs between groups for CHCs 
Figure 6.7 categorised the differences and similarities for FMfs, in rating their levels of 
importance. The largest percentage of both groups scored ‘very important’ for the fire 
protection system, emergency power and domestic water system. However, for emergency 
communication and the HVAC system, both groups rated much differently for “very 
important”. The core group rated both with a higher percentage for the level of importance 
compared to the non-core group. This phenomenon was fairly understandable with these 
items being more critical to core services than to the non-core group. 
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Figure 6.7: The level of importance for FMfs 
Emergency power Emergency communication Fire protection system 
  
HVAC system Domestic water system 
6.3.2.6  The level of importance of FMn-cs between groups for CHCs 
Figure 6.8 presents the level of importance for FMn-cs. Both groups scored similarly with 
“very important” for all of the items namely, cleaning, waste management and 
housekeeping. These items tended to be a general issue for respondents in the CHCs 
compared to those in the hospital who rated differently for waste management and cleaning, 
whereas the core group scored high on “very important” but had a very low score from the 
non-core group. 
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Figure 6.8: The level of importance for FMn-cs 
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6.3.3 Effectiveness of BP (BP)  
The BP (BP) descriptive analysis is presented in Table 6.11. The purpose of this analysis was to 
identify the current state of the BP’s effectiveness. The BP main construct was divided into three 
constructs, namely: (i) building functionality (Bf), (ii) building impact (Bi), and (iii) build quality 
(Bq), built up to 11 constructs. The constructs were renamed and reduced based on confirmatory 
factor analysis as discussed in an earlier section of this chapter. Table 6.11 presents the degree of 
agreement on these items for the sites, the hospital and community health centres. In general, the 
descriptive analysis results showed that respondents from both the hospital and CHCs had an 
average score of agreement on all of the factors, with most of the factors scored at about 3.00 
(neither agree nor disagree).  
However, specifically, for the hospital, “space design” scored the highest at 21.00 (mode = 28). 
However, the lowest score at 2.00 (mode = 2) was on the same construct, namely, “space 
access”. For building impact, all of the constructs were below agreement level except for “impact 
outlook” which was 13.00 (mode = 12). For build quality instead, all of the constructs were at an 
average of 9.00 (mode = 9), except for “quality energy”, where the score was 3.00 (mode = 3).  
When considering the number of items in each factor, all items were at the average score of 3.00 
(e.g. for the “space design” median score, 21.00 was divided by the number of items (7), the 
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result would be 3.00). The median score 3.00 was an average score since the scale was a 5-point 
Likert scale. The lowest score then was “space access” (2.00) 
As for CHCs, all constructs scored an average score, except for “space access” in Bf and “quality 
performance” in Bq. This showed less agreement on BP in general when CHCs were compared 
to the hospital. The higher agreement was on “space access” that scored 4.00 (mode = 4.00) in 
the CHCs which was highly contrasted compared to the same factor from the hospital, that 
scored only 2.00 (mode = 1.00). It could be concluded that “access space” was much more 
effective in CHCs compared to the hospital. From this result, CHCs seemed to score more than 
the hospital where the highest medium was around 3.50 for “space design”, “space utility” and 
“impact outlook”. The lowest score was for “space access”, 2.00. Therefore, the GH and CHCs 
showed similar results.  
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Table 6.11: Degree of agreement on BP 
 
N 
GH CHCs 
Median  Mode Median  Mode 
Building Functionality      
Space design 7 21.00 28 23.5 26 
Space utility 2 6.00 6 7.00 8 
Space access 4 2.00 1 4.00 4 
Building Impact       
Impact outlook 4 13.00 12 14.00 16 
Impact core activity 2 6.00 7 6.00 6 
Impact facility 2 6.00 6 7.00 6 
Impact future design 1 3.00 4 3.00 3 
Build Quality       
Quality planning 3 9.00 9 9.00 9 
Quality engineering 3 9.00 9 9.00 9 
Quality performance 3 9.00 9 7.00 9 
Quality energy 1 3.00 3 3.00 3 
N = number of items  
 
6.3.4 Effectiveness of facilities business operation (FBO)  
Facilities business operation (FBO) is an organisational construct. The constructs were 
constructed from the previous literature explored and criticised in Chapter 3. As seem in Table 
6.12, FBO’s main construct was divided into three constructs, namely: (i) business organisation 
management (Bom), (ii) the FM operation system (FMos), and (iii) the decision making process 
(Dmp). Each of these constructs had 20 items. Table 6.12 presents the degree of agreement on 
the items for all staff in the hospital and CHCs. The result for the hospital and CHCs was 
combined because this construct was about one system of organisational management under the 
same organisation. 
In general, the descriptive analysis results showed that both respondents in the hospital and 
CHCs rated an average score of agreement, 61.00 (mode = 60), on all the factors, whereas most 
of the factors scored about 3.00 (neither agree nor disagree). This is not seem to be a really good 
sign for organisational management. The neutral responses portrayed a non-involvement in how 
healthcare should be managed at its best. However, in the later analysis, the relationship between 
FBO and other two variables; FMssd and BP, would be justifying the co-relationship.  
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Table 6.12: Degree of agreement on facilities business operation (FBO) 
 The public 
organisation “A” 
Median  Mode 
Business organisation management (BOM) 61.00 60 
FM operation system ( FMos) 61.00 60 
Decision making process (Dmp) 60.00 60 
 
6.4 Part C: Comparing the role of FMssd, BP and FBO   
 
6.4.1 Role of FMssd for GH and CHCs  
A t-test is a homogeneity test used to identify the difference in the level of significance between 
two means. To identify the difference in the level of significance of FMssd between the core and 
non-core groups, an independent t-test was used. The independent t-test used to test different 
groups of people also assumed that variances in these population were roughly equal 
(homogeneity of variance) and scores were independent (because they came from different 
people) (Field 2009). The effect size (eta squared) was also calculated to determine the 
experimental manipulation or the strength of relationship between variables. Effect sizes were 
useful because they provided an objective measure of the importance of an effect (Field 2009). 
Cohen (1988) has made some widely-used suggestions about what constitutes the various effect 
sizes:  
x r = 0.10 (small effect): explains 1% of the total variance 
x r = 0.30 (medium effect): explains 9% of the total variance 
x r = 0.50 (large effect): explains 25% of the total variance 
Rosnow and Rosenthal (2004) provided the r-value that can be calculated by converting a t-value 
using the equation below: 
ݎ = ξ   t2 
        (t2+df) 
 
This section describes the statistical analysis based on the questionnaire survey, and the 
significant question that this study has attempted to explore which is: 
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x How do the core and non-core groups rate the FMssd, BP and FBO? 
 
This section also lists the hypotheses related to the sub-sections of FMssd to assist with ease of 
understanding. In this study, the null hypothesis (H0) means that there is no statistical difference 
between the relationships. If significant difference is found, the null hypothesis is rejected. 
Therefore, an alternative hypothesis (H1) will be accepted. H1 is accepted, when it is shown that 
there are significant effects on two variables tested. The list of hypotheses for FMssd is as 
follows: 
i. FM clinical support services (FMcs) construct main hypotheses [Items (a) to (e), see 
Table 6.10)] 
H1(a)0 to H1(e)0: There is no significant difference in the level of importance of the FMcss (FM 
clinical support services) construct between the different groups.  
 
H1(a)1 to H1(e)1: There is a significant difference in the level of importance of the FMcss (FM 
clinical support services) construct between the different groups. 
 
ii. FM fundamental services (FMfs) construct main hypotheses [Items (a) to (j), see Table 
6.10)] 
 
H2(a) to H2(j)0: There is no significant difference in the level of importance of FMfs (FM 
fundamental services) construct between the different groups. 
 
H2(a) to H2(j)1: There is a significant difference in the level of importance of FMfs (FM 
fundamental services) construct between the different groups. 
 
iii. FM non-clinical services (FMn-cs) construct main hypotheses [Items (a) to (f), see Table 
6.10)] 
H3(a)0 to H3(f)0: There is no significant difference in the level of importance of FMn-cs (FM 
non-clinical services) construct between the different groups.  
 
H3(a)1 to H3(f)1: There is a significant difference in the level of importance of FMn-cs (FM non-
clinical services) construct between the different groups. 
 
Hypotheses H1 to H3 were tested for the hospital and CHCs buildings, involving FMssd, which 
comprised: (i) FM clinical services (FMcs), (ii) FM fundamental services (FMfs), and (iii) FM 
non-clinical services. Since this research involved two types of healthcare, hospital and 
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community health centres, this test distinguished the findings for both types to see if the results 
were similar.  
This section reports on the testing of this study’s hypotheses, which are H1 [H1(a) to H1(e)], H2 
[H2(a) to (H2(j)] and H3 (H3(a) to H3(f)]. These hypotheses predict the influence of the 
proposed independent variables on the types of group. As mentioned earlier, HI, H2 and H3 
aimed to see if there was a distinction (significant difference) in the importance of FMssd 
between groups. For CHCs, not all the FMssd were available: hypotheses involved in this section 
were, [HI(d) and (e)] , [H2(a), (b), (e), (i) and (j)] and [H3(d), (e) and (f)] with the same aim (see 
Table 6.10), to see if there was any distinction in the importance of FMssd between the groups.  
Thereby, if there was shown to be a significant difference, the result would accept the alternative 
hypothesis (H1) and reject the null hypothesis (H0), or vice versa. These hypotheses predicted the 
relationship of the independent variables (FMssd) against the two groups, the core and non-core 
groups. These hypotheses are aimed to see if there was a distinction between the core and non-
core groups. 
To achieve the result, the parametric technique called the independent t-test was used. This 
method was used to compare the mean scores of two different groups of participants. An 
independent-samples t-test was conducted to compare FMssd items scores for core and non-core 
participants. The screening and cleaning data were completed at the early stage before 
proceeding to statistical analysis to ensure that there was no missing data and, if there were any, 
the data were rectified. Before proceeding, the output of Levene’s test was checked to determine 
which of the t-values to use. If the significance value for Levene’s test was larger than 0.5, 
‘equal variances assumed’ should be used; instead, if it was lower than 0.5, ‘equal variances not 
assumed’ was used (Pallant 2011). Levene’s test was to be checked to ensure whether or not the 
assumption of homogeneity of variances had been violated, and to determine which value should 
be used.  
6.4.1.1 Role of FMssd for GH  
Table 6.13 presents the result for FMcs and FMfs. For the first construct, FMcs, on average, 
there was no significant difference in scores for core and non-core groups for the two items, 
namely; (c) pneumatic tube system p < 0.05; [t (223) = 1.26, p = 0.21, r = 0.01], and (e) beeper 
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system; [t (223) = 1.49, p = 0.14, r = 0.01]. Both items presented that there was a small effect on 
the variance. The alternative hypothesis (H1) was rejected and the null hypothesis (H0) was 
accepted. Other items in this construct showed a significance different (p > 0.05) between the 
core and non-core groups, thereby the null hypothesis (H0) was rejected and the alternative 
hypothesis (H1) was accepted. The items were: (a) medical gas/vacuum [t (223) = 2.75, p = 0.01, 
r = 0.25], (b) nurse call system [t (223) = 1.82, p = 0.01, r = 0.02], (d) security and code alarms 
[t (223) = 2.20, p = 0.03, r = 0.02]. The core and non-core group scored significantly differently 
in evaluating the importance of these items, and the effect size for these items was small, 
indicating that the percentage of variances was less than 9%. Therefore, although this effect was 
highly significant, the size of the effect was very small and so represented a trivial finding.  
For the second construct; FMfs, of 10 items, six items showed that there was no significant 
difference between the groups. Thereby, the alternative hypothesis (H1) was rejected and the null 
hypothesis (H0) was accepted. The t-test showed that, on average, core and non-core group 
scores were no different for the level of importance of: (c) elevator system [t (222) = 1.73, p = 
0.09, r = 0.01]; (f) lift system [t (223) = 1.05, p = 0.30, r = 0.00]; (g) standby power [t (223) = 
1.75, p = 0.08, r = 0.01]; (h) switchboard [t (223) = 0.84, p = 0.40, r = 0.00]; (i) HVAC systems 
[t (223) = 0.69, p = 0.49, r = 0.00]; and (j) domestic water system [t (223) = 0.82, p = 0.42, r =  
0.00]. All size effects for the items above denoted that small effects occurred. However, the rest 
of the four items on average scored significantly differently between the groups which meant that 
the null hypothesis (H0) was rejected and the alternative hypothesis (H1) was accepted. The t-test 
results shown for these items were as follows: (a) emergency power [t (223) = 2.22, p =0 .03, r = 
0.02]; (b) emergency communication [t (223) = 3.28, p = 0.00, r = 0.06]; (d) controlled air 
system [t (223) = 2.47, p = 0.02, r = 0.03]; and (e) fire protection system [t (223) = 2.33, p = 
0.03, r = 0.00]. These items proved that the score of the core and non-core groups were no 
different in their level of importance against these items and that they presented a small effect on 
the percentage of variances.   
As shown on Table 6.14, on average, core and non-core groups scores for FMcs were 
significantly different in the level of importance for: (b) property maintenance [t (223) = 3.09, p 
= 0.00, r = 0.04], and (e) waste management [t (223) = 2.55, p = 0.02, r = 0.03]. Both items 
showed agreement on the hypotheses (H3b and H3e) that the core and non-core groups were 
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significantly different in how they scored their level of importance. Thereby, acceptance of the 
alternative hypothesis (H1) will then reject the null hypothesis (H0). However, insignificant 
different scores by the core and non-core groups were found for these items: (a) laundry [t (223) 
= 0.77, p = 0.44, r = 0.00]; (c) catering [t (223) = 0.58, p = 0.56, r = 0.00]; (d) cleaning [t (223) = 
0.58, p = 0.56, r = 0.00]; and (f) housekeeping [t (223) = 1.56, p = 0.13, r = 0.01].  
All items resulted in a small effect where the eta squared was below 0.3, for which the total 
variances were less than 9%. Insignificant differences thereby showed that the alternative 
hypothesis (H1) was rejected and the null hypothesis was accepted (H0). Having established that 
there was a mixed result on the significant difference of all of the items for FMssd (FMcs, FMfs 
and FMn-cs).   
From this result, the conclusion can be drawn that the core group believed that FMssd was 
more important compared to how this was scored by the non-core group. It seems to be true, 
valid and significant that the FMssd items, especially FMcs and FMfs, were important 
support services to core activities in clinical daily operation. However, regardless of 
whether the FMn-cs were less directly involved with clinical activities, the core group still 
believed that these items were rather important compared to the view of the non-core group.  
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Table 6.13: The relationships between the level of importance of the FM system and respondents’ 
categories for hospital (GH) 
Variables differences P  Mean  Std. t-test result Eta squared  
FM Core Service (FMcs)       
Medical gas/vacuum p<0.05    t (223) = 2.75, p = 0.01 0.25 
     Core group   3.27 1.71   
     Non-core group   2.39 1.60   
Nurse call system p<0.05    t (223) = 1.82, p = 0.01 0.02 
     Core group   3.20 1.75   
     Non-core group   2.61 1.68   
Pneumatic  tube systems p>0.05    t (223) = 1.26, p = 0.21 0.01 
     Core group   2.80 1.61   
     Non-core group   2.42 1.50   
Security and code alarms p<0.05    *t (223) = 2.20, p = 0.03 0.02 
     Core group   4.06 1.12   
     Non-core group   3.52 1.35   
Beeper systems p>0.05    t (223) = 1.49, p = 0.14 0.01 
     Core group   3.27 1.49   
     Non-core group   2.85 1.59   
FM Fundamental services 
(FMfs) 
      
Emergency power p<0.05    t (223) = 2.22, p = 0.03 0.02 
     Core group   4.19 1.21   
     Non-core group   3.67 1.43   
Emergency communication p<0.05    *t (223) = 3.28, p = 0.00 0.06 
     Core group   4.26 1.11   
     Non-core group   3.42 1.40   
Elevator system p>0.05    t (222) = 1.73, p = 0.09 0.01 
     Core group   2.98 1.56   
     Non-core group   2.52 1.40   
Controlled air system p<0.05    *t (223) = 2.47, p = 0.02 0.03 
     Core group   3.95 1.15   
     Non-core group   3.30 1.43   
Fire protection system p<0.05    *t (223) = 2.33, p = 0.03 0.00 
     Core group   4.33 0.97   
     Non-core group   3.79 1.27   
Lift system p>0.05    t (223) = 1.05, p = 0.30 0.00 
     Core group   3.07 1.60   
     Non-core group   2.76 1.37   
Standby power p>0.05    t (223) = 1.75, p = 0.08 0.01 
     Core group   3.90 1.32   
     Non-core group   3.45 1.46   
Switchboard p>0.05    t (223) = 0.84, p = 0.40 0.00 
     Core group   3.65 1.31   
     Non-core group   3.12 1.60   
HVAC systems p>0.05    t (223) = 0.69, p = 0.49 0.00 
     Core group   3.05 1.46   
     Non-core group   2.70 1.45   
Domestic water system p>0.05    t (223) = 0.82, p = 0.42 0.00 
     Core group   3.71 1.25   
     Non-core group   3.21 1.17   
Note: *Levene test violated the assumption of equal variance: use of equal variances was not assumed  
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Table 6.14: The relationships between the level of importance of the FM system and respondents’ 
categories for hospital (GH) (cont’d) 
 
 
P  Mean  Std. t-test result Eta squared  
FM non-core service 
(FMn-cs) 
      
Laundry p>0.05    t (223) = 0.77, p = 0.44 0.00 
     Core group   3.13 1.46   
     Non-core group   2.67 1.59   
Property maintenance p<0.05    *t (223) = 3.09, p = 0.00 0.04 
     Core group   4.14 0.94   
     Non-core group   3.42 1.28   
Catering p>0.05    t (223) = 0.58, p = 0.56 0.00 
     Core group   2.82 1.37   
     Non-core group   2.67 1.43   
Cleaning p>0.05    t (223) = 0.96, p = 0.34 0.00 
     Core group   4.28 0.89   
     Non-core group   4.12 0.86   
Waste management p<0.05    *t (223) = 2.55, p = 0.02 0.03 
     Core group   4.00 1.04   
     Non-core group   3.39 1.30   
Housekeeping p>0.05    *t (223) = 1.56, p = 0.13 0.01 
     Core group   3.87 1.11   
     Non-core group   3.45 1.46   
Notes: *Levene test violated the assumption of equal variance: use of equal variances was not assumed 
 
It can be concluded from the overall findings that, for the FMcs, regardless of whether the items 
were more into the clinical system, the core and non-core groups seem to have some mutual 
agreement of the importance of certain items such as pneumatic tube systems and a beeper 
system. As for FMfs, which was more towards a common FM system, it was fairly obvious on 
those items that were insignificantly different between the groups. These items were more likely 
to be common to all users such as: the elevator system, lift system, standby power, switchboard, 
HVAC system and domestic water system. This was different to those items that scored 
significantly different on importance, with these items being emergency power, emergency 
communication, and controlled air system and fire protection. These items seemed to gain more 
importance to the core group in relation to their clinical demands. As for FMn-cs, it seems that 
there was mutual agreement among the groups on the importance of laundry, catering, cleaning 
and housekeeping compared to property maintenance and waste management. This has shown 
the different level of interest in the needs of property maintenance and waste management 
between the groups. Research done by McLennan (2004) found that the area of managing the 
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spatial and support service aspects of the facility for the organisations is under developed. 
Therefore, there is an opportunity here to develop this aspect, based on this unique experience.    
6.4.1.2 Role of FMssd for CHCs 
As shown on Table 6.15, this section evaluates whether there are differences between the two 
groups of healthcare users, namely the core and non-core group for FMssd in CHCs. Since CHCs 
have less clinical services, the FMssd items seemed to be less too. For the FMcs: (d) security and 
code alarms and (e) the beeper system scored an insignificant difference in the level of 
importance between the groups. The t-test results were [t (74) = 0.48, p = 0.96, r = 0.00] and [t 
(74) = 1.48, p = 9.14, r = 0.10], respectively. In this case, alternative hypothesis (H1) was 
rejected and null hypothesis (H0) was accepted. Both items had a small r value (r ≤ 0.10), 
meaning the percentage of variances were less than 1%.  
For FMfs, significant differences were found in the scores for: (e) fire protection system [t (74) = 
2.87, p = 0.01, r = 01] and (i) HVAC system [t (74) = 3.06, p = 0.00, r = 0.00]. Other two items; 
(b) emergency communication [t (74) = 0.67, p =0 .51, r = 0.01] and (j) domestic water system [t 
(74) = 0.06, p = 0.96, r = 0.00] scored insignificant differences. Thereby, the alternative 
hypothesis (H1) was accepted for the first two items, [H2 (e)] and [H2 (i)], and the null 
hypothesis was rejected (H0), and vice versa for the last two items [H2 (b)] and [H2 (j)]. All of 
the FMfs items were found to have a small effect on the percentage of variances. The fire 
protection system and HVAC system were likely to have different levels of agreement on their 
importance compared to emergency communication and the domestic water system.  
For FMn-cs, all the items are insignificantly different; (b) property maintenance [t (74) = 0.20, p 
= 0.84, r = 0.00]; (d) cleaning [t (74) = 0.19, p = 0.85, r = 0.00]; (e) waste management [t (74) = 
0.62, p = 0.54, r = 0.00]; and (f) housekeeping [t (74) = 0.26, p = 0.80, r = 0.00]. The 
consequence of the similar score between the groups resulted in the acceptance of the null 
hypothesis (H0) and, therefore, the rejection of the alternative hypothesis (H1). The eta squared 
statistic indicated a small effect, r = 0.00, meaning the percentages of variances were less than 
1%. 
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The last step for the t-test after testing the hypotheses and measuring the effect size was to 
evaluate the mean values for each group. By comparing mean values among groups, the 
establishment of different scores from the two groups would be derived.  
The core group scored a higher mean for all factors in FMcs compared to the non-core group. 
The score for the security and code alarms and the beeper system for the core group was (mean = 
4.62) and (mean = 3.43) respectively. Compared to the non-core group, the score was lower 
(mean = 4.61) and (mean = 2.78). Again, for Fmfs, the core group believed that: emergency 
communication (mean = 4.55); HVAC system (mean = 3.55) and domestic water system (mean 
= 4.02) were more important than did the non-core group [(mean = 4.38), (mean = 2.44), (mean 
= 4.00)] respectively, except in the case of the fire protection system which scored as follows 
[(core, mean = 4.55), (non-core, mean=4.89)]. 
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Table 6.15: The relationships between the level of importance of the FM system and respondents’ 
categories for CHCs 
Variables differences P  Mean  Std. t-test result Eta 
squared  
FM Core Services (FMcs)       
Security and code alarms p>0.05    t (74) = 0.48, p = 0.96 0.00 
     Core group   4.62 0.72   
     Non-core group   4.61 0.78   
Beeper systems p>0.05    t (74) = 1.48, p = 0.14 0.10 
     Core group   3.43 1.56   
     Non-core group   2.78 1.73   
FM Fundamental services (FMfs)       
Emergency communication p>0.05    t (74) = 0.67, p = 0.51 0.01 
     Core group   4.55 0.86   
     Non-core group   4.39 1.04   
Fire protection system p<0.05    *t (74) = 2.87, p = 
0.01 
0.10 
     Core group   4.55 0.68   
     Non-core group   4.89 0.32   
HVAC system p<0.05    t (74) = 3.06, p = 0.00 0.11 
     Core group   3.50 1.32   
     Non-core group   2.44 1.15   
Domestic water system p>0.05    t (74) = 0.06, p = 0.96 0.00 
     Core group   4.02 1.08   
     Non-core group   4.00 1.24   
FM non-core services (FMn-cs)       
Property maintenance p>0.05    t (74) = 0.20, p = 0.84 0.00 
     Core group   4.47 0.68   
     Non-core group   4.50 0.51   
Cleaning p>0.05    t (74) = 0.19, p = 0.85 0.00 
     Core group   4.48 0.73   
     Non-core group   4.44 0.56   
Waste management  
     Core group 
     Non-core group 
p>0.05   
4.16 
4.33 
 
1.11 
0.91 
t (74) = 0.62, p = 0.54 0.00 
Housekeeping p>0.05    t (74) = 0.26, p = 0.80 0.00 
     Core group   4.03 1.12   
     Non-core group   4.11 1.08   
Notes: *Levene test violated the assumption of equal variance: use of equal variances was not assumed 
 
In conclusion, as illustrated in Table 6.16, FMssd for the hospital and CHCs shared similarities 
as well as dissimilarities in terms of their significant/insignificant scores for levels of importance. 
There were five similarities in their scores for both sites. The items were: FMcs [(e) beeper 
system]; FMfs [(e) fire protection system; (j) domestic water system]; FMn-cs [(d) cleaning and 
(f) house-keeping]. In contrast, five items that were not similar were: FMcs [(d) security and 
code alarm]: FMfs [(b) emergency communication and (i) HVAC system], and FMn-cs [(e) 
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waste management, and (b) property maintenance]. This is not include items that were not 
applicable to CHCs such as: FMcs [(a) medical gas/vacuum, (b) nurse call system and (c) 
pneumatic tube systems]; FMfs [(c) elevator system, (d) controlled air system, (f) lift system, (g) 
standby power and (h) switchboard]; and FMn-cs [(a) laundry, (b) property maintenance and (f) 
housekeeping.  
To further elaborate on the result, both groups in the hospital and CHCs had no significant 
difference in the scoring of the level of importance for the following FMssd items: FMcs (e) 
beeper system, FMfs (j) domestic water system, and FMn-cs (d) cleaning and (f) housekeeping. 
In contrast, only the fire protection system was scored as significantly different by both groups in 
the hospital and CHCs. Items that were rated insignificantly different and significantly different 
between the hospital and CHCs were: FMcs (d) security and alarm code, and FMfs (b) 
emergency communication.  
In conclusion, every FMssd construct, namely, FMcs, FMfs and FMn-cs, had some 
similarity on the significance level between the core and non-core groups, and vice versa. 
The results show that the significant difference in the FMssd was not dependent  on whether 
it was a core service, a fundamental service or a non-core service nor the types of users 
(core or non-core group). However, it can be concluded that the core group scored a higher 
mean on most items for both the hospital and CHCs.  
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Table 6.16: Summary of t-test results for relationships between groups on the importance of independent 
variable (FMssd); hospital and community health centres  
 GH  
(n=225) 
CHCs 
(n=76) 
Relationship 
of two case 
studies p value Conclusion p value Conclusion 
FM Clinical Services 
(FMcs)      
Medical gas/vacuum p<0.05 Significant n/a   
Nurse call system p<0.05 Significant n/a   
Pneumatic tube systems .21 Not significant n/a   
Security and code alarms p<0.05 Significant 0.96 Not significant Not similar 
Beeper systems .14 Not significant 0.14 Not significant Similar 
FM Fundamental services 
(FMfs)      
Emergency power p<0.05 Significant n/a   
Emergency communication p<0.05 Significant 0.51 Not significant Not similar 
Elevator system  0.9 Not significant n/a   
Controlled air system p<0.05 Significant n/a   
Fire protection system p<0.05 Significant p<0.05 Significant Similar 
Lift system .30 Not significant n/a   
Standby power .08 Not significant n/a   
Switchboard .40 Not significant n/a   
HVAC systems .49 Not significant p<0.05 Significant Not similar 
Domestic water system  .42 Not significant 0.96 Not significant Similar 
FM non-clinical service  
(FMn-cs)      
Laundry .44 Not significant n/a   
Property maintenance  p<0.05 Significant 0.84 Not significant Not similar 
Catering  .56 Not significant n/a   
Cleaning  .34 Not significant 0.85 Not significant Similar 
Waste management p<0.05 Significant 0.54 Not significant Not similar 
House keeping .13 Not significant 0.80 Not significant Similar 
 *n/a: items are not applicable for community health centres 
 
6.4.2 Role of BP in GH and CHCs between two different groups 
The outcome of the t-test provides the understanding on the effect of objective independent 
variables (group) against continuous dependent variables. The independent t-test was used to 
verify the result. The result would allow the decision to accept or reject alternative hypothesis 
(H1)/null hypothesis (H0) developed earlier. The outcome also presented the size of the effect of 
the variances based on the percentage level. The size of the effect presented was ‘eta squared’. 
126 
   
This section reports the testing of this study’s hypotheses, which are H4(a) to H4(k). These 
hypotheses aimed to see if there was a distinction between the core and non-core group.  
H4(a)0 to H4(k)0: There is no significant difference of 11-BP constructs between different 
groups.  
H4(a)1 to H4(k)0:  There is a significant difference of 11-BP constructs between different groups. 
 
6.4.2.1  General hospital (GH) 
Table 6.17 illustrates the t-test result showing the effectiveness of 11 factors under BP 
constructs, namely, building functionality, building impact and build quality to be insignificantly 
different (p > 0.05). The eta squared statistic indicated a small effect, r = 0.00, meaning the 
percentages of variances were less than 1%. The result proved that BP constructs had a common 
understanding regardless of the types of group, unlike FMssd that had some uncommon items in 
terms of its importance. However, to further understand the outcome, the mean value could 
explain which group score was more satisfactory with BP’s effectiveness.  
For the building functionality (Bf) construct, the mean score for functionality design (Fd) and 
functionality access (Sa) showed that the non-core group [(Sd,mean = 21.86) and (Sa,mean = 
2.32)] had higher satisfaction in comparison to the core group [(Sd,mean = 19.86) and (Sa,mean 
= 2.07)]. In contrast, space utility (Su) reached higher satisfaction with the core group (mean = 
1.72) compared to the non-core group (mean = 6.34).  
The mean score for building impact (Bi) had mixed results, whereby, “impact outlook (Io)” and 
“impact future design (Ifd)” gained higher satisfaction [(Io,mean = 13.06) and (Ifd,mean = 2.91)] 
from the core group compared to the non-core group [(Io,mean = 12.76) and (Ifd,mean = 2.56)]. 
The non-core group, however, scored higher satisfaction for “impact core activity” (mean = 6.04) 
compared to the core group (mean = 5.48). Interestingly, for “impact facility (If)”, both groups 
scored the same level of satisfaction (m = 6.61).  
Build quality (Bq) derived more fascinating result where all constructs gained more satisfaction 
from the core group [(Qpl,mean = 9.49), (Qeg,mean = 9.15), (Qpf,mean = 9.40) and 
(Qey,mean = 2.77)] compared to the non-core group [(Qpl, mean = 9.20), (Qeg,mean = 8.92), 
(Qpf,mean = 9.08) and (Qey,mean = 2.60)].  
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Table 6.17: The relationships between the effectiveness of BP and respondents’ categories for hospital 
(GH) 
Variables differences P  Mean  Std. t-test result Eta 
squared 
Building Functionality(Bf)       
Functionality Design (Fd) p>0.05    t (187) = 1.54, p = 0.12 0.01 
     Core group   19.86 6.26   
     Non-core group   21.86 5.15   
Functionality utility (Fu) p>0.05    t (189) = 0.17, p = 0.87 0.00 
     Core group   6.40 1.72   
     Non-core group   6.35 1.93   
Functionality access (Fa) p>0.05    t (189) = 1.00, p = 0.32 0.01 
     Core group   2.07 1.19   
     Non-core group   2.32 1.09   
Building Impact (Bi)       
Impact outlook (Io) p>0.05    t (173) = 0.41, p = 0.68 0.00 
     Core group   13.06 3.44   
     Non-core group   12.76 3.07   
Impact core activity (Ica) p>0.05    t (176) = 1.31, p = 0.19 0.01 
     Core group   5.48 1.94   
     Non-core group   6.04 1.81   
Impact facility (If) p>0.05    t (174) = 0.28, p = 0.78 0.00 
     Core group   6.61 8.14   
     Non-core group   6.61 2.15   
Impact future design (Ifd) p>0.05    t (176) = 1.43, p = 0.16 0.00 
     Core group   2.91 1.19   
     Non-core group   2.56 1.08   
Build quality (Bq)       
Quality planning (Qpl) p>0.05    t (164) = 0.57, p = 0.57 0.07 
     Core group   9.49 2.03   
     Non-core group   9.21 2.01   
Quality engineering (Qeg) p>0.05    *t (164) = 0.48, p = 
0.64 
0.00 
     Core group   9.15 1.51   
     Non-core group   8.92 2.31   
Quality performance (Qpf) p>0.05    t (170) = 0..66, p =0.51 0.00 
     Core group   9.40 2.15   
     Non-core group   9.08 2.41   
Quality energy (Qey) p>0.05    t (167) = 1.00, p = 0.32 0.00 
     Core group   2.77 0.77   
     Non-core group   2.60 0.86   
Note: *Levene test violated the assumption of equal variance, use of equal variances was not assumed 
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6.4.2.2  Community health centres (CHCs) 
A similar result as for BP in the hospital is presented in Table 6.18 for the CHCs pointing out the 
insignificant differences in the effectiveness of all BP constructs between the groups. Thereby, 
the null hypothesis (H0) for H4(a) to H4(k) was accepted and the alternative hypothesis (H1) was 
rejected. No homogeneity of variances occurred for the t value on Levene’s test, therefore it was 
assumed that all constructs used equal variances. The insignificant result, however, did represent 
a small-sized effect for all constructs.   
For the building functionality (Bf) construct, the mean score for functionality design (fd) and 
functionality access (fa) showed that the core group [(fd,mean = 20.94) and (fa,mean = 3.06)] 
had a higher level of satisfaction in comparison with the non-core group [(fd,mean = 19.86) and 
(fa,mean = 2.07)]. In contrast, functionality utility (fu) reached higher satisfaction among the 
non-core group (mean = 7.44) compared to the core group (mean = 7.13). This showed 
significant contrast when compared to the score from the hospital.  
The mean score for building impact (Bi) showed that only impact facility (If) had a better score 
from the core group (mean = 6.97) compared to the non-core group (mean = 6.78). The rest of 
the constructs were given less satisfaction from the core group [(Io,mean = 15.00), (Ica,mean = 
7.00), (Ifd,mean = 3.11)] compared to the non-core group [(Io,mean = 14.03), (Ica,mean = 6.21), 
(Ifd,mean = 2.74)]. Compared to the hospital, the only similarity in score was for Ica, where both 
the hospital and community health centres were given more satisfaction from the non-core group.  
A similar score was also presented for Build quality (Bq), where the non-core group had a 
greater level of satisfaction on the effectiveness of the following construct; (i) Qeg,mean = 9.76), 
(ii) Qpf,mean = 10.50, and (iii) Qey,mean = 2.94). The core group apparently had less 
satisfaction against these factors: this group’s score was as follows: (i) Qeg,mean = 9.59), 
(ii) Qpf,mean = 10.29, and (iii) Qey,mean = 2.71). There was only one construct with which the 
core group (mean = 9.76) was more satisfied than the non-core group (mean = 9.00): that 
construct was Qpl. Compared to the score for the hospital, these were quite different, whereas in 
the hospital, the core group was more satisfied compared to the non-core group on all factors. 
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Table 6.18: The relationships between the effectiveness of BP and respondents’ categories for community 
health centres  
Variables differences P  Mean  Std. t-test result Eta 
squared 
Building Functionality       
Functionality Design p>0.05    t (74) = 1.65, p = 0.10 0.04 
     Core group   23.28 4.93   
     Non-core group   20.94 6.09   
Functionality utility p>0.05    t (74) = 0.94, p = 0.35 0.12 
     Core group   7.13 1.19   
     Non-core group   7.44 1.29   
Functionality access p>0.05    t (74) = 1.61, p = 0.11 0.03 
     Core group   3.50 1.00   
     Non-core group   3.06 1.10   
Building Impact       
Impact outlook p>0.05    t (74) = 1.29, p = 0.20 0.02 
     Core group   14.03 2.87   
     Non-core group   15.00 2.40   
Impact core activity p>0.05    t (74) = 1.84, p = 0.07 0.04 
     Core group   6.21 1.62   
     Non-core group   7.00 1.53   
Impact facility p>0.05    t (74) = 0.50, p = 0.62 0.00 
     Core group   6.97 1.43   
     Non-core group   6.78 1.21   
Impact future design p>0.05    t (74) = 1.38, p = 0.17 0.03 
     Core group   2.74 0.98   
     Non-core group   3.11 1.02   
Build Quality       
Quality planning p>0.05    t (74) = 1.77, p = 0.08 0.04 
     Core group   9.76 1.44   
     Non-core group   9.00 2.00   
Quality engineering p>0.05    t (74) = 0.21, p = 0.84 0.00 
     Core group   9.59 1.57   
     Non-core group   9.67 0.97   
Quality performance  p>0.05    t (74) = 0.50, p = 0.62 0.00 
     Core group   10.29 1.88   
     Non-core group   10.50 1.50   
Quality energy p>0.05    t (74) = 1.16, p = 0.25 0.02 
     Core group   2.71 0.77   
     Non-core group   2.94 0.73   
 
6.4.3 Role of FBO between two different groups 
These results would allow the decision to be made to accept or reject alternative hypothesis 
(H1)/null hypothesis (H0) developed earlier. The outcome also presented the size of the effect of 
the variances based on the percentage level. The size of the effect was presented as ‘eta squared’. 
This section reports on the testing of this study’s hypotheses, H5 to H7. These hypotheses were 
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aimed at seeing whether there was a distinction between the core and non-core group. The 
hypotheses were: 
 
H50: There is no significant difference of FBO–BOM (business organisation management) 
between the different groups.  
H51: There is a significant difference of FBO–BOM (business organisation management) 
between the different groups.  
 
H60: There is no significant difference of FBO–FMos (facilities management operation system) 
between the different groups.  
H61: There is a significant difference of FBO–FMos (facilities management operation system) 
between the different groups. 
 
H70: There is no significant difference of FBO–DMP (decision-making process) between the 
different groups. 
 H71: There is a significant difference of FBO–DMP (decision-making process) between the 
different groups. 
 
Facilities business operation (FBO) is an organisational measure, thereby, hospital and 
community health centres respondents were combined under the same management. This 
dependent variable was built from three constructs, namely, business organisation 
management (BOM), FM operation system (FMos) and decision-making process (DMP). 
The t-test result had shown that all the three factors resulted in insignificant differences 
(p > 0.05) between the core and non-core groups. However, eta squared showed that small 
effects occurred in the percentage of variances. Furthermore, the mean score showed that 
the non-core group rated BOM [(core,mean = 63.19), (non-core,mean = 61.81)] and FMos 
[(core,mean = 62.62) (non-core,mean = 63.60)] as more important compared to the rating 
given by the core group. However, for DMP, the result was a contrast, where the core group 
scored DMP as more important compared to the non-core group [(core,mean = 62.71) (non-
core,mean = 62.41)]. It can be concluded that the non-core group believed that BOM and 
FMos were more important compared to how the core group perceived them. Conversely, 
for DMP, the core group (mean = 62.71) scored this as more important compared to the non-
core group (mean = 62.41). The FBO result was not similar to the result from the FMssd and 
BP, where the core group scored as more important most of the factors either for the 
hospital or community health centres.  
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Table 6.19: The relationships between the importance of facilities business operation (FBO) and 
respondents’ categories 
Variables differences P  Mean  Std. t-test result Eta 
squared  
Business organisation 
management  
p>0.05    t (206) = 0.64, p = 0.53 0.00 
     Core group   61.81 12.12   
     Non-core group   63.19 10.24   
FM operation system p>0.05    t (205) = 0.52, p = 0.60 0.00 
     Core group   62.62 10.63   
     Non-core group   63.60  7.06   
Decision making process p>0.05    t (198) = 0.16, p = 0.88 0.00 
     Core group   62.71 10.76   
     Non-core group   62.41  6.30   
Source: This study’s analysis of the survey data. 
 
6.5 Part D: Relationship of FMssd to BP and FBO  
This section reports on the testing of this study’s hypotheses which are H8(a) to (k) for BP and 
H9, H10 and H11 for FBO. These hypotheses predict the influence of the proposed independent 
variables (FMcs, FMfs and FMn-cs) on two main constructs, namely, BP (BP) and facilities 
business operation (FBO).  
In this research, standard multiple regression techniques were chosen to explore the relationship 
between one dependent variable against several independent variables:  
x Independent variables (FMssd), which divided into three constructs; FMcs, FMfs and 
FMn-cs against the outcome (dependent) variable, namely, the BP’s 11 factors: (i) 
functionality design, (ii) functionality utility, (iii) functionality access, (iv) impact 
outlook, (v) impact core activity, (vi) impact facility, (vii) impact future design, (viii) 
quality planning, (xv) quality engineering, (v) quality performance and (vi) quality 
energy 
x Independent variables (FMssd), which divided into three constructs; FMcs, FMfs and 
FMn-cs against predicted outcome (dependent) variable, namely FBO’s three factors; (i) 
business organisation management, (ii) FM business operation, and (iii) decision making 
system. 
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Regression analyses are a set of statistic techniques that allow one to access the relationship 
between one dependent variable and several independent variables (Tabachnick & Fidell 2007). 
Multiple regressions are selected to predict an outcome variable from several predictor variables. 
Standard multiple regression used the following mathematical equation to identify the 
relationship:  
y = dependent variables 
b1 = regression coefficient 
x1 = independent variables 
To be more precise, considering they will be deviations between the value from Y and the value 
from X, where the standard regression model will not fit the data perfectly, Field (2009) 
proposed the equation that considering the residual (deviations) as Yi=(b0 + b1Xi) + ɛi 
The research question to be addressed in these models (as discussed in Chapter 1) and presented 
in Table 6.1 are: 
i. How well do the three measures (FMcs, FMfs, FMn-cs) predict the efficiency of BP (BP) 
factors? How much variance in BP can be explained by scores on these three scales? 
ii. How well do the three measures (FMcs, FMfs, FMn-cs) predict the efficiency of facilities 
business operation (FBO) factors? How much variance in FBOs can be explained by scores 
on these three scales? 
The answers to these two questions will either be accepting the hypotheses developed earlier or 
rejecting them. The hypotheses are as follows:  
(i) Independent variables (FMssd) constructs and the dependent variable, BP. 
 
H8(a)0 to H8(k)0: FMssd does not significantly predict 11-BP constructs. 
H8(a)1 to H8(k)0: FMssd significantly predicts 11-BP constructs. 
 
(ii) Independent variables (FMssd) constructs and the dependent variable, FBO. 
 
H90: FMssd does not significantly predict FBO-BOM (business organisation management). 
H91: FMssd significantly predicts FBO-BOM (business organisation management).  
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H100: FMssd does not significantly predict FBO-FMos (FM operation system). 
H101: FMssd significantly predicts FBO-FMos (FM operation system). 
 
H110: FMssd does not significantly predict FBO-DMP (decision-making process). 
H111: FMssd significantly predicts FBO-DMP (decision-making process). 
 
In this study, standard multiple regression was undertaken to describe how strong each 
independent variable (FMss, FMfs and FMn-cs) was when evaluated in terms of its predictive 
power, over and above that offered by all the other independent variables (Pallant 2011). 
Furthermore, this approach explained how much unique variance in the dependent variable 
(every BP’s factor) was explained by each of the independent variables. Standard multiple 
regression was used because both predictor and dependent variables had been theory tested. The 
predictor (FMssd) had gone through a preliminary survey. As for dependent variables, BP (BP) 
had been tested using factor analysis, while the FBO factor with its three constructs (BOM, 
FMos and DMP) was mentioned in the literature review as one of the gap/issues in strategic FM. 
6.5.1 The influence of BP and FBO on FMssd  
6.5.1.1     Checking the assumptions for BP (GH and CHCs) and FBO 
i. Multicollinearity 
To check the assumptions, the exercise of examination through using Pearson’s correlations to 
show the relationship of independent variables against dependent variables was done. This was 
to ensure that no “perfect collinearity” existed which would mean that both were perfectly 
correlated resulting in strong correlation. Multicollinearity exists when there is a strong 
correlation between two or more predictors in a regression model (Field 2009). For this study, no 
items were highly correlated (above 0.80). Pallant (2011) suggested values above 0.3 with all 
predictive variables correlating with standard deviations below 0.3. Due to this problem, 
“collinearity diagnostics” was accessed using two values, tolerance and variance inflation factor 
(VIF) to ensure that there was no violation of the multicollinearity assumption. The cut-off point 
for determining the presence of multicollinearity is the tolerance value of less than 0.10 (1/VIF) 
or a VIF value of above 10 (Pallant 2011). Fortunately, all predictive variables were found to be 
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more than 0.10 for the tolerance value and were less than 10 for the VIF value indicating that the 
multicollinearity assumption had not been violated for both the hospital and community health 
centres. The result for the hospital showed the tolerance value ranging from 0.233 to 0.335 and 
VIF value ranging from 2.983 to 4.301 (see Table 6.20). The result for CHCs showed that the 
tolerance value ranged from 0.398 to 0.601 and the VIF value ranged from 2.944 to 4.301. 
Therefore, data from both the hospital and CHCs were accepted for running standard multiple 
regression methods to test prediction levels. 
ii. Outliers, normality, linearity, homoscedasticity, independent of residuals 
“Normal probability plot (P-P) of the regression standardised residual” and Scatterplot were 
inspected to ensure there was no major deviations from normality. The Normal P-P Plot was 
found to be a reasonably straight diagonal line from bottom left to top right. The histogram 
looked reasonably normally distributed indicating that the normality of errors assumption had 
been appropriately met. The normal P-P plot verified this because the dashed line is not deviate 
much from the straight line. Homoscedasticity and independence of errors could be checked by 
looking at the scatterplot. ZPRED versus ZRESID showed roughly rectangular distribution: these 
showed no sign of distinct funnelling which would indicate heteroscedasticity. The presence of 
outliers occurs when there are cases displayed in the scatterplot, with standardised residuals more 
than 3.3 or less than -3.3. However, Pallant (2011) advised that is normal to have some outlying 
residuals with a large number of samples. However, to guarantee that the impact that one single 
case has on the model’s ability to predict all cases can be assessed by looking at Cook’s distance.  
Cases with values larger than 1 are a potential problem (Tabachnick & Fidell 2007) but for this 
study, no value exceeded 1 for Cook’s distance. Apart from that, outliers can be checked by 
inspecting Mahalanobis distances. Pallant (2011) simplified the Mahalanobis value from the 
statistics text by Tabachnick and Fidell (2007) by evaluating the critical value against a number 
of independent variables. As for this study, three independent variables were needed from 16.27 
to 18.46. From Table 6.20, Mahalanobis distance showed as being slightly higher than 18.46, 
where the higher one was 19.191 (standard deviations) which was less than 1. As advised by 
Pallant (2011), there was no need to remove the case because it was slightly outside the critical 
value. Table 6.21 (BP for CHCs) and Table 6.22 (FBO for “A”, a public healthcare organisation), 
showed that the Mahalanobis distance was within the range.  
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Table 6.20: Multicollinearity test for hospital  
DV Predictive 
variables  
Tolerance  VIF Mahalanobis 
distance  
Cook’s 
distance 
 FMcs .293 3.414   
Sd FMfs .233 4.301 19.191 .029 
 FMss .324 3.083   
 FMcs .301 3.324   
Su FMfs .233 4.288 19.186 .099 
 FMss .322 3.104   
 FMcs .301 3.324   
Sa FMfs .233 4.288 19.186 .034 
 FMss .322 3.104   
 FMcs .309 3.239   
Io FMfs .244 4.106 18.582 .046 
 FMss .335 2.983   
 FMcs .311 3.125   
Ioa FMfs .243 4.112 18.665 .042 
 FMss .337 2.964   
 FMcs .309 3.241   
If FMfs .241 4.146 18.715 .632 
 FMss .335 2.985   
 FMcs .311 3.215   
Ifd FMfs .243 4.112 18.665 .053 
 FMss .337 2.964   
 FMcs .321 3.111   
Qpl FMfs .253 3.959 18.122 .058 
 FMss .346 2.889   
 FMcs .321 3.111   
Qeg FMfs .253 3.959 18.122 .077 
 FMss .346 2.889   
 FMcs .316 3.161   
Qpf FMfs .244 4.097 18.674 .043 
 FMss .338 2.963   
 FMcs .322 3.109   
Qey FMfs .248 4.040 18.401 .080 
 FMss .340 2.944   
 
 
 
  
 
 
 
136 
   
     Table 6.21: Multicollinearity test for CHCs 
DV Predictive 
variables  
Tolerance  VIF Mahalanobis 
distance  
Cook’s 
distance 
 FMfs .398 2.515   
Sd FMss .601 1.664 16.668 .383 
 FMcs .578 1.729   
 FMfs .398 2.515   
Su FMss .601 1.664 16.668 .169 
 FMcs .578 1.729   
 FMfs .398 2.515   
Sa FMss .601 1.664 16.668 .162 
 FMcs .578 1.729   
 FMfs .398 2.515   
Io FMss .601 1.664 16.668 .087 
 FMcs .578 1.729   
 FMfs .398 2.515   
Ioa FMss .601 1.664 16.668 .094 
 FMcs .578 1.729   
 FMfs .398 2.515   
If FMss .601 1.664 16.668 .219 
 FMcs .578 1.729   
 FMfs .398 2.515   
Ifd FMss .601 1.664 16.668 .103 
 FMcs .578 1.729   
 FMfs .398 2.515   
Qpl FMss .601 1.664 16.668 .325 
 FMcs .578 1.729   
 FMfs .398 2.515   
Qeg FMss .601 1.664 16.668 .116 
 FMcs .578 1.729   
 FMfs .398 2.515   
Qpf FMss .601 1.664 16.668 .079 
 FMcs .578 1.729   
 FMfs .398 2.515   
Qey FMss .601 1.664 16.668 .083 
 FMcs .578 1.729   
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Table 6.22: Multicollinearity test for FBO for “A”, a public healthcare organisation 
DV Predictive 
variables  
Tolerance  VIF Mahalanobis 
distance  
Cook’s 
distance 
Business organisation 
management (BOM) 
FMcs .310 3.321   
FMfs .013 4.017 2.977 .008 
FMn-cs .332 3.008   
FM operation system 
(FMos) 
FMcs .318 3.145   
FMfs .252 3.971 2.039 .018 
FMn-cs .333 3.000   
Decision making 
process (DMP) 
FMcs .328 3.053   
FMfs .255 3.928 2.009 .025 
FMn-cs .314 3.184   
 
6.5.1.2 Evaluating the model (BP_FMssd) for GH  
Evaluating the model generated from this standard multiple regression analysis gave an idea of 
the percentage of variance of FMssd against BP factors. R2 explained how much variance 
occurred. The model (FMssd) showed (see Table 6.23) that the highest percentage of variance 
was “impact outlook”, presenting 28%, while the lowest percentage of variance was “impact 
facility”, only 1.2%. Furthermore, it was worth looking at an individual predictor where it was 
found that FMfs was still making the largest contribution on “impact outlook”. FMfs was found 
to be making 2% (square from part correlation) variance alone. However, of all the dependent 
variables, only “impact future design” was statistically significant (F (3,173) = 4.379, p˂0.05) 
whereas all other variables did not indicate a significant difference. Therefore, from this model, 
FMssd did not predict BP except for “impact future design”. Research done by Leifer (2003) 
found that the most expensive facility cost commitments started when leasing premises. 
Therefore, building a new building can bring value for money in the long-term investment. The 
results of the analysis presented allowed the researcher to answer the fourth research question, as 
well as to test the hypothesis developed earlier. 
x How well is FMssd able to predict BP efficiency and with how much variance?  
The model for BP_FMssd, explained that the null hypothesis was accepted for H8(a)0 to H8(k)0, 
except for “impact future design” where the alternative hypothesis (H8(g)1 was accepted. The R2 
was used as this sample was considered to be an average-sized sample (162 cases to 186 cases), 
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R2 indicated the regression equation of percentage variance. The models are as follows (highest 
variances to lowest variances): 
x 28% of variance in impact outlook, [F (3,170) = 1.610, p˃0.05]  
x 23% of variance in functionality design, [F (3,184) = 1.418, p˃0.05] 
x 18% of variance in functionality utility, [F (3,186) = 1.162, p˃0.05] 
x 13% of variance in impact core activity, [F (3,173) = .747, p˃0.05] 
x 9% of variance in functionality access, [F (3,186) = .592, p˃0.05] 
x 8% of variance in quality engineering, [F (3,162) = .418, p˃0.05] 
x 7.1% of variance in impact future design, [F (3,173) = 4.379, p˂0.05] 
x 7% of variance in quality planning,  [F (3,162) = .354, p˃0.05] 
x 6.5% of variance in quality energy, [F (3,165) = 3.827, p˃0.05] 
x 2.1% of variance in quality performance, [F (3,168) = .315, p˃0.05] 
x 1.2% of variance in impact facility, [F (3,171) = .719, p˃0.05] 
Among all predictors, FMfs was making the most and highest unique contribution. This 
involved: (i) apace design (β = -0.092); (ii) space utility (β = 0.092); (iii) space access (β = -
0.198); (iv) impact outlook (β = -0.294); (v) impact core activity β = -0.169); (vi) impact future 
design (β = 0.257) and (vii) quality planning (β = 0.145). FMcs was second-most in making the 
highest unique contribution. This involved: (i) impact facility (β = 0.187); (ii) quality 
engineering (β = 0.135); and (iii) quality energy (β = 0.310). The FMssd predictor making the 
least unique contribution was FMn-cs with only one which was: (i) quality performance (β = 
0.232) 
6.5.1.3  Evaluating each of the independent variables for GH  
Each independent variable was evaluated to check how they predicted the dependent variables 
Based on the final model (see Table 6.23), all FMssd construct (FMss, FMfs and FMn_cs) did 
not predict all 10 BP factors expect for FMcs which showed predicted quality energy (Qey). This 
was the only predictor that was significant to quality energy (Qey). FMcs (b = 0.039, β = 0.310, t 
= 2.333, p ˂0.05) was statistically significant in predicting quality energy (Qeg) as well as 
making the strongest unique contribution compared to FMfs (β = .095) and FMn-cs (β = .240). It 
was shown that FM core services had significantly predicted energy efficiency. Therefore, the 
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important core FM services: (i) medical gas/vacuum, (ii) nurse call system, (iii) pneumatic tube 
systems, (iv) security and code alarm and (v) beeper systems, ensured the effectiveness quality 
energy (Qey) item, Eng3 (the engineering systems were energy efficient). This finding seems to 
be relevant where the operation of core FM services requires engineering systems to be energy 
efficient. The engineering system was the most vital aspect compared to the other 28 items in the 
other 10 factors in the three constructs of BP.  
However, this regression model explained their correlation further as to whether it was a positive 
or negative correlation. These correlations allowed a better understanding on the cause and effect 
of dependent and independent (predictors) variables, although they were not found to be 
significant.  
The non-prediction regressions were as follows: 
i. Building functionality 
a. Functionality design (Fd) 
FMcs (b = -0.008, β = -0.009, t = -0.063, p˃0.05), FMfs (b = 0.059, β = 0.092, t = 0.606, p˃0.05) 
and FMn-cs (b = -0.067, β = -0.059, t = -0.457, p˃0.05) is not significantly predict functionality 
design (Fd). However, the all beta values for FMcs, FMfs and FMn-cs indicated negative 
correlation as when all of these constructs increase, the less efficient is the space design. This 
means that the more important all the FM support service delivery items, the less efficient the 
space design. It seems that the existing space in the hospital cannot cope with the FMssd needs, 
resulting in it to being less efficient.  
b. Functionality utility (Fu) 
FMcs (b = 0.020, β = 0.071, t = 0.539, p˃0.05), FMfs (b = 0.028, β = 0.153, t = 1.015, p˃0.05) 
and FMn-cs (b = -0.038, β = -0.119, t = -0.928, p˃0.05) is not significantly predict functionality 
utility (Fu). For FMcs and FMfs, their beta value indicated that as these constructs increased, the 
functionality utility increased also. The more important the core (FMcs) and fundamental (FMfs) 
support services, the more efficient the space utility. However, this did not happen for FMn-cs, 
where the negative correlation showed that the more important the non-core (FMn-cs) support 
service, the less efficient the functionality utility. It seems that functionality utility did not really 
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support the efficiency of non-core FM services. This made sense, as utility for hospital caters 
more for core and fundamental services than for non-core services.  
c. Functionality access (Fa) 
FMcs (b = 0.014, β = 0.073, t = 0.547, p˃0.05), FMfs (b = -0.025, β = -0.198, t = -1.309, p˃0.05) 
and FMn-cs (b = 0.025, β = 0.114, t = 0.886, p˃0.05) is not significantly predict functionality 
access. For FMcs and FMn-cs, their beta value indicated that as these constructs increased, the 
functionality access increased also. The more important the core (FMcs) and non-core (FMn-cs) 
support services, the more efficient the functionality access. However, this did not happen for 
FMfs, where the negative correlation showed that the more important the fundamental (FMfs) 
support services, the less efficient the functionality access. It seemed that functionality access did 
not really support the efficiency of fundamental FM services. It seemed that access for the 
hospital catered more for core and non-core services than for fundamental services. It seemed 
that the existing access within the hospital could not cope with the fundamental FM services 
(laundry, property maintenance, catering, cleaning, waste management and housekeeping) needs, 
resulting in it being less efficient. This was perhaps because these services must not be visible to 
other hospital users; therefore, the existing access could not cope with the needs of these 
services. Otherwise, these services may have their own (separate) access.  
ii. Building impact 
a. Impact outlook (Io) 
FMcs (b = .093, β = .172, t = 1.26, p ˃ .05), FMfs (b = -.105, β = -.294, t = -1.916, p ˃ .05) and 
FMn-cs (b = .120, β = .188, t = 1.441, p ˃ .05) is not significantly predicted impact outlook (Io). 
For FMcs and FMn-cs, their beta value indicates that as these constructs increase, the Io 
increases also. Meaning that, the more importance core (FMcs) and non-core (FMn-cs) support 
services, the more efficient for Io. However, this does not happen for FMfs, where the negative 
correlation shown that more importance fundamental (FMfs) support services the less efficient in 
Io. It seems that Io does not really support the efficiency of fundamental FM services. It seems 
that outlook for hospital pleased more on core and non-core rather than fundamental services. It 
also meant that, the Io in hospital cannot satisfy with the fundamental FM services (laundry, 
property maintenance, catering, cleaning, waste management and housekeeping) needs, resulted 
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it to be less efficient. This perhaps because these services must not be visible to other hospital 
users, therefore the outlook cannot fulfil the needs of these services.  
b. Impact core activity (Ica) 
FMcs (b = 0.046, β = 0.150, t = 1.110, p˃0.05), FMfs (b = -0.034, β = -0.169, t = -1.102, p˃0.05) 
and FMn-cs (b = 0.031, β = 0.087, t = 0.667, p ˃0.05) is not significantly predict impact core 
activity (Ica). For FMcs and FMn-cs, their beta value indicated that as these constructs increased, 
the Ica also increased. The more important the core (FMcs) and non-core (FMn-cs) support 
services, the more efficient the Ica. However, this did not happen for FMfs, where the negative 
correlation showed that the more important the fundamental (FMfs) support services, the less 
efficient the Ica. It seemed that the Ica did not really support the efficiency of fundamental FM 
services. Two items in Ica were related to layout and design for clinical activities. Therefore, it 
was not surprising that these items did not cater for FM fundamental services (i.e. laundry, 
property maintenance, catering, cleaning, waste management and housekeeping) needs, resulting 
in it being less efficient.  
c. Impact facility (If) 
FMcs (b = 0.227, β = 0.187, t = 1.368, p˃0.05), FMfs (b = -0.049, β = -0.062, t = -0.401, p˃0.05) 
and FMn-cs (b = -0.095, β = -0.067, t = -0.512 p˃0.05) is not significantly predict impact facility 
(If). For FMcs, its beta value indicated that as this construct increased, the impact facility (If) 
also increased. This result showed that, the more important the core (FMcs) support services, the 
more efficient they were for impact facility (If). As for FMfs and FMn-cs, there were negative 
correlations, where the more important these FMssd, the less efficient the impact facility. The 
impact facility items are a “good view” and “basic facilities within reach”. It showed that the 
more important the fundamental (FMfs) and non-core (FMn-cs) support services, the less 
efficient the impact facility (view and basic facilities). This result seemed to be true, with the 
fundamental services (i.e. elevator and lift) and non-core services (i.e. housekeeping and 
cleaning) not allowing a “good view” or not allowing “basic facilities within reach” to be 
efficient.  
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d. Impact future design (Ifd) 
FMcs (b = 0.010, β = 0.051, t = 0.338, p˃0.05), FMfs (b = 0.032, β = 0.257, t = 1.732, p˃0.05) 
and FMn-cs (b = -0.010, β = -0.045, t = -0.353, p˃0.05) is not significantly predict impact future 
design (Ifd). For FMcs and FMfs, their beta value indicated that as these constructs increased, the 
impact future design (Ifd) also increased. Therefore, the more important the core (FMcs) and 
fundamental (FMfs) support services, the more efficient the impact future design. However, this 
did not happen for FMn-cs, where the negative correlation showed that the more important non-
core (FMn-cs) support services, the less efficient the impact future design. It seemed that impact 
future design did not really support the efficiency of non-core FM services. The reason, perhaps 
reasonably so, is that future design is more focused on the core (i.e. beeper system and 
pneumatic tube system) and fundamental (i.e. standby power and controlled air system) services 
rather than non-core (cleaning and housekeeping) services.  
iii. Build quality 
a. Quality planning (Qp) 
FMcs (b = -0.037, β = -0.112, t = -0.813, p˃0.05), FMfs (b = 0.31, β = 0.145, t = 0.933, p˃0.05) 
and FMn-cs (b = -0.021, β = -0.054, t = -0.404 p˃.05) is not significantly predict quality planning 
(Qpl). For FMfs, its beta value indicated that as this construct increased, the Qpl also increased. 
This result showed that, the more important the fundamental (FMfs) support services, the more 
efficient the Qpl. As for FMcs and FMn-cs, there were negative correlations: whereas the more 
important these two FMssd, the less efficient the Qpl. The Qpl items comprised three items in 
regards to construction within a healthcare building. It showed that the more important the core 
(FMcs) and non-core (FMn-cs) support services, the less efficient the Qpl. This result seemed to 
be true where core services (i.e. security and code alarm) and non-core service (i.e. housekeeping 
and cleaning) may be distracted by ongoing construction and not allow Qpl to be efficient. 
b. Quality engineering (Qeg) 
FMcs (b = 0.036, β = 0.135, t = 0.979, p˃.05), FMfs (b = -0.022, β = -0.125, t = -0.805, p˃0.05) 
and FMn-cs (b = -0.011, β = -0.034, t = -0.254 p˃0.05) is not significantly predict quality 
engineering (Qeg). For FMcs, its beta value indicated that as this construct increased, Qeg also 
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increased. This result showed that, the more important the core (FMcs) support services, the 
more efficient for Qeg. There were negative correlations for FMfs and FMn-cs which meant that 
the more important these FMssd, the less efficient the Qeg. Qeg items were in regards to the 
construction system and standardisation. It showed that the more important the fundamental 
(FMfs) and non-core (FMn-cs) support services, the less efficient the construction system and 
standardisation. These support services perhaps did not allow Qeg to run smoothly due to the 
crucial conditions required for the clinical operation of FMfs (i.e. HVAC system and 
switchboard) and FMn-cs (i.e property maintenance and waste management)  
c. Quality performance (Qpf) 
FMcs (b = 0.014, β = 0.073, t = 0.547, p˃0.05), FMfs (b = -0.025, β = -0.198, t = -1.309, p˃0.05) 
and FMn-cs (b = 0.025, β = 0.114, t = 0.886, p˃0.05) is not significantly predict quality 
performance (Qpf). For FMcs and FMn-cs, their beta value indicated that as these constructs 
increased, the Qpf also increased. The more important the core (FMcs) and fundamental (FMn-
cs) support services, the more efficient the Qpf. However, this did not happen for FMfs, where 
the negative correlation showed that the more important the fundamental (FMfs) support 
services, the less efficient the Qpf. It seemed that Qpf did not really support the efficiency of 
fundamental FM services. It also seemed that quality performance was in regard to durable 
finishes, easy cleaning and ease of operation and caters more for core and non-core rather than 
fundamental services. It seemed that, the existing Qpf in hospital could not cope with the 
fundamental FM services (laundry, property maintenance, catering, cleaning, waste management 
and housekeeping) needs, which resulted in it being less efficient. This result showed that the 
existing Qpl could not cope with the needs of these services. Whereas durable finishes, easy 
cleaning and ease of operation were relevant to laundry, property maintenance, catering, 
cleaning, waste management and housekeeping, the finding obviously showed that Qpl could not 
cope with the fundamental services, resulting in Qpl being less efficient.  
d. Quality energy (Qey) 
FMfs (b = 0.008, β = 0.095, t = 6.25, p˃.05) and FMn-cs (b = -0.038, β = -0.119, t = -0.928, 
p˃0.05) however, is not significantly predict Qey. For FMfs, its beta value indicated that as this 
construct increased, Qey also increased. The more important the fundamental (FMfs) support 
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services, the more efficient the Qey. However, this did not happen for FMn-cs, where the 
negative correlation showed that the more important the non-core (FMn-cs) support services, the 
less efficient the Qey. It seemed that quality energy does not really support the efficiency of non-
core FM services. This made sense, as energy efficiency for hospitals caters more to core and 
fundamental rather than non-core services.  
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Table 6.23: Standard multiple regression (GH) 
 
 
Variables Coefficients ANOVAb Model 
Summary 
B SE ߚ T p F Sig. R2 Adjusted 
R2 
Building 
Functionality 
(Bf) 
          
Functionality 
design (Sd) 
FMcs -.008 .132 -.009 -.063 .950     
FMfs -.059 .098 -.092* -.606 .545 1.418 .239 0.23 .007 
FMn_cs -.067 .147 -.059 -.457 .648     
Functionality 
utility (Su) 
FMcs .020 .037 .071 .539 .591     
FMfs .028 .028 .153* 1.015 .311 1.162 .325 .018 .003 
FMn_cs -.038 .042 -.119 -.928 .355     
Functionality 
access (Sa) 
FMcs .014 .025 .073 .547 .585     
FMfs -.025 .019 -.198* -1.309 .192 .592 .621 .009 .007 
FMn_cs .025 .028 .114 .886 .377     
Building Impact 
(Bi) 
          
Impact outlook 
(Io) 
FMcs .093 .074 .172 1.260 .209     
FMfs -.105 .055 -.294* -1.916 .057 1.610 .189 .028 .010 
FMn_cs .120 .083 .188 1.441 .152     
Impact core 
activities (Ici) 
FMcs .046 .042 .150 1.110 .269     
FMfs -.034 .031 -.169* -1.102 .272 .747 .525 .013 .004 
FMn_cs .031 .047 .087 .667 .505     
Impact facility 
(If) 
FMcs .227 .116 .187* 1.368 .173     
FMfs -.049 .124 -.062 -.401 .689 .719 .542 .012 .005 
FMn_cs -.095 .186 -.067 -.512 .609     
Impact future 
design (Ifd) 
FMcs .010 .025 .051 .338 .699     
FMfs .032 .019 .257* 1.732 .085 4.379 .005** .071 .054 
FMn_cs -.010 .028 -.045 -.353 .725     
Build Quality 
(Bq) 
          
Quality planning 
(Qpl) 
FMcs -.037 .045 -.112 -.813 .417     
FMfs .031 .034 .145* .933 .352 .354 .787 .007 .012 
FMn_cs -.021 .051 -.054 -.404 .687     
Quality 
engineering 
(Qeg) 
FMcs .036 .037 .135* .979 .329     
FMfs -.022 .027 -.125 -.805 .422 .418 .741 .008 .011 
FMn_cs   -.011 .041 -.034 -.254 .800     
Quality 
performance 
(Qpf) 
FMcs .011 .048 .031 .229 .819     
FMfs -.045 .036 -.196 -1.268 .207 1.192 .315 .021 .003 
FMn_cs .095 .054 .232* 1.764 .080     
Quality FMcs .039 .017 .310* 2.333 .021**     
energy (Qey) FMfs .008 .013 .095 .625 .533 3.827 0.11 .065 .048 
 FMn_cs -.035 .019 -.240 -1.857 .625     
*Indicates largest beta coefficient, ** Indicates significance level at 0.05/0.001 
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6.5.1.4  Evaluating the model (BP_FMssd) for CHCs 
The same evaluation was done for community health centres (CHCs). However, CHCs had 
less items for FMssd, therefore, the evaluation had to be separately discussed. R2/Adjusted 
R2 indicated the regression equation of percentage variance. Adjusted R2 was used rather 
than R2. R2 was used for the hospital because it had a medium-sized sample. However, for 
CHCs, the sample was only 76. Nevertheless, it served the same purpose by explaining how 
much variance occurred. The BP_FMssd model for CHCs (see Table 6.24) showed that the 
highest percentage of variance (16.2%) was “functionality design”, while the lowest 
percentage of variance (0%) was “quality energy”, which meant that no variance occurred at 
all. Again, it was worth looking at an individual predictor where it was found that FMfs was 
still making the largest contribution on “impact outlook”. FMfs was found to have made 
11.2%, derived from the square from part correlation variance alone. Of all the dependent 
variables, it was found that the following three constructs were statistically significant: 
x Functionality design (F (3,72) = 5.843, p˂0.05) 
x Impact facility  (F (3,72) = 2.030, p˂0.05) 
x Quality planning (F (3,72) = 4.657, p˂0.05) 
Other variables were found to be not of significant difference. Therefore, from this model, 
FMssd did not happen to predict BP except for functionality design, impact facility and 
quality planning. The results of the analysis presented allowed an answer to the fourth 
research question, as well as testing the hypothesis developed earlier.  
• How well was FMssd able to predict BP efficiency and with how much variance?  
The model for BP_FMssd explained that the null hypothesis was accepted for H8(b) 0 to 
H8(g)0, and H8(e)0, and H8(i)0 to H8(k)0. Null hypotheses were rejected for the following 
hypotheses. H8(a)1 was accepted for functionality access, H8(f)1 was accepted for impact 
facility and H8(h)1 was accepted for quality planning. This significant result can be 
explained by the fact that the efficiency of functionality access, impact facility and quality 
planning were very much influence by FMssd. The models also presented the percentage of 
variance for each BP construct. The results are as follows (from highest variance to lowest 
variance): 
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• 16.2% of variance in functionality design, [F (3,72) = 5.843, p˂0.05] 
• 12.8% of variance in quality planning, [F (3,72) = 4.657, p˂0.05] 
• 9.2% of variance in impact facility, [F (3,72) = 3.528, p ˂0.05] 
• 6% of variance in functionality access, [F (3,72) = 2.604, p˃0.05] 
• 4.6% of variance in impact future design, [F (3,72) = 2.194, p˃0.05] 
• 4% of variance in impact outlook and impact future activities, [F (3,72) = 2.030, 
p˃0.05] and [F (3,72) = 2.040, p˃0.05], respectively 
• 1.6% of variance in quality engineering, [F (3,72) = 1.412, p˃0.05] 
• 1.4% of variance in quality performance, [F (3,72) = 0.655, p˃0.05] 
• 0.4% of variance in functionality utility, [F (3,72) = 1.092, p˃0.05] 
• 2.1% of variance in quality performance, [F (3,168) = 0.315, p˃0.05] 
• 0% of variance (meaning no variance at all) in quality energy, [F (3,72) = 0.999, 
p˃0.05] 
By evaluating the model generated from this standard multiple regression analysis, it gave 
an idea of the percentage of variance of FMssd against the BP factors. Among all predictors, 
FMfs was apparently still making most and highest unique contribution, which was the same 
result as for the hospital. FMfs was also making the most and highest unique contribution 
for CHCs. This involved: (i) functionality design (β = 0.458); (ii) impact outlook (β = 
0.425); (iii) impact core activity (β = -0.428); (iv) impact facility (β = -0.427); (v) impact 
future design (β = 0.243); and (vi) quality performance (β = 0.239). FMcs was still 
encountered as second-most in making the highest unique contribution. This involved: (i) 
functionality utility (β = -0.229); (ii) quality planning (β = 0.401); (iii) quality engineering 
(β = 0.161); and (iv) quality energy (β = 0.241). The least FMssd making the highest unique 
contribution was FMn-cs which was the only one to do so: (i) functionality access (β = 
0.327). 
The main point of this analysis, however, was to evaluate each of the predictors (FMcs, 
FMfs and FMn-cs) that significantly contributes to the prediction of the 11 factors of BP. It 
was found that FMfs predicted the most, predicting four BP constructs, namely, 
functionality design, impact outlook, impact core activities and impact facility. FMn-cs 
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predicted two BP constructs: functionality design and functionality access. Finally, FMcs 
predicted only one BP construct, namely, quality planning.  
The justifications are presented below: 
(i) Building functionality 
 
(a) FMfs (b = 0.822, β = 0.458, t = 2.734, p˂0.05) and FMn-cs (b = -0.777, β = -0.432, t = -
3.166. p ˂0.05) significantly predicted “functionality design”. The beta value for FMfs indicated 
that as the importance of FMfs increased, the efficiency of functionality design increased too. 
Indeed, as mentioned earlier, FMfs made the strongest unique contribution. In contrast, as non-
core FM support services increased, the efficiency of functionality design decreases. These 
results have shown that both are significant but in opposite correlation: FMfs (fire protection 
system, HVAC system and domestic water system) presented a positive correlation but FMn-cs 
(cleaning, waste management and housekeeping) appeared to be a negative correlation. It was 
also shown that FMfs promoted the efficiency of functionality design, while FMn-cs 
significantly brought down functionality design into an inefficiency state.   
 
(b) FMn-cs (b = 0.115, β = 0.327, t = 2.263, p˂0.05) also significantly predicted functionality 
access. It also presented the highest positive beta value among the other two FMssd. It indicated 
the importance of FMn-cs increasing the functionality access. The result showed that FMn-cs 
(cleaning, waste management and housekeeping) were significantly predicted by the efficiency 
of functionality access.  
 
(ii) Building impact 
(a) FMfs (b = -0.400, β = -0.425, t = 2.366, p˂0.05) significantly predicted “impact 
outlook”. However, the beta value indicated that as the importance of fundamental FM support 
services increase, the efficiency of impact outlook decreases. The finding can be concluded that 
the importance of FMfs items which were: (i) emergency power, (ii) emergency communication, 
(iii) fire protection system, (iv) HVAC and (v) domestic water system, predicted the significance 
of less efficiency in four items in “impact outlook”. These were: (i) UnSI1 (the height, volume 
and skyline of the building relate well to the surrounding environment), (ii) UnSI2 (the building 
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contributes positively to its locality, (iii) the landscape within the building contributes positively 
to the locality, and (iv) the building looks pleasingly designed to neighbours and passers-by. 
Thereby, somehow, “impact outlook” factors need enhancement to adapt to the needs of FMfs.  
(b) FMfs (b = -0.236, β = -0.428, t = -2.384, p˂0.05) significantly predicted “impact core 
activity”. However, the beta value indicated that as the importance of FMfs increased, the 
efficiency of impact core activity decreased. The finding can be concluded that the importance of 
FMfs items, which were: (i) emergency power, (ii) emergency communication, (iii) fire 
protection system, (iv) HVAC and (v) domestic water system, predicted the significance of less 
efficiency in two items in “impact core activity” which were in regard to the layout for clinical 
activity. Special attention needs to be paid to ensure FMfs support the clinical layout as the 
building layout cannot be easily changed. 
(c) FMfs (b = -0.200, β = -0.427, t = -2.444, p˂0.05) significantly predicted “impact 
facility”. However, the beta value indicated that as the importance of FMfs increased, the 
efficiency of impact facility decreased. The finding can be concluded that the importance of 
FMfs items, which were: (i) emergency power, (ii) emergency communication, (iii) fire 
protection system, (iv) HVAC and (v) domestic water system, predicted the significance of less 
efficiency in two items in “impact core activity”, which were in regard to the view of the 
building and the basic facility. This result showed that the FMfs item had significantly predicted 
the effectiveness of the building view and the basic facility. Both variables, the predictor and 
impact facility need special attention to ensure they are each supporting each other.  
(iii) Build quality 
(a) FMcs (b = 0.325, β = 0.401, t = 2.827, p˂0.05) significantly predicted quality planning. 
The beta value for FMn-cs indicated that as the importance of FMcs increased, the efficiency of 
functionality design increased too. Indeed, as mentioned earlier, FMcs made the strongest unique 
contribution among its counterparts. These results showed that FMcs (security code and alarm 
and beeper system) presented a positive correlation. This also showed that FMcs promoted the 
efficiency of building planning, namely construction, including temporary constructions as well 
as the building process for healthcare provision. 
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The rest of the factors that do not predict the 11 factors of BP were: 
i. Building functionality 
a. Functionality design (Fd) 
FMcs (b = 0.305, β = 0.115, t = 0.825, p ˃0.05), is not significantly predict functionality design 
(Fd). However, the beta value for FMcs indicated a positive correlation: where this construct 
increased, the efficiency in functionality design also increased. This meant that the higher the 
importance of core FMssd items, the more efficient the functionality design. It seemed that the 
existing functionality in the hospital could deal with the core FMssd needs, resulting in it being 
more efficient. The linkage of FM process and the primary process for the functional areas in the 
hospital is an important step towards strategic planning (Diez & Lennerts 2009). 
b. Functionality utility (Fu) 
FMcs (b = -.0140, β = -0.229, t  -1.510, p˃0.05), FMfs (b = 0.011, β = 0.027, t = 0.146, p˃0.05) 
and FMn-cs (b = -0.044, β = -0.107, t = -0.717, p˃0.05) is not significantly predict functionality 
utility (Su). For FMfs, their beta value indicated that as these constructs increased, the 
functionality utility increased also. The more important the fundamental (FMfs) support services, 
the more efficient the functionality utility. However, this did not happen for FMcs and FMn-cs, 
where the negative correlation showed that the more important core and non-core FM support 
service,  the less efficient the functionality utility. It seemed that functionality utility did not 
really support the efficiency neither of core nor of non-core FM services. It meant that utility for 
CHCs catered more for fundamental FM services only while, for the hospital, it was found that 
utility catered efficiently for core as well as for non-core FM services.  
c. Functionality access (Fa) 
FMcs (b = -0.052, β = -0.099, t = -0.672, p˃0.05) and FMfs (b = 0.103, β = 0.293, t = 1.651, 
p˃0.05) is not significantly predict functionality access. For FMfs, their beta value indicated that 
as these constructs increased, the functionality access increased also. The more important the 
fundamental FM services (FMfs), the more efficient the functionality access. However, this did 
not happen for FMcs, where the negative correlation showed that the more important the core 
(FMfs) support services, the less efficient the functionality access. It seems that functionality 
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access did not really support the efficiency of core FM services. It seemed also that access for the 
hospital catered more for fundamental and non-core rather than core services. The result was the 
opposite for the hospital’s core FM services. Core FM in the hospital had a positive correlation 
to functionality access compared to what occurred in CHCs where FMfs were not so critical due 
to less services being available. Space arrangement was one of the most important aspects of 
spatial quality. It provided for privacy, interaction between users and possible ergonomic 
comfort for the user (Low, Liu & Oh 2008). 
ii. Building impact 
a. Impact outlook (Io) 
FMcs (b = -0.190, β = -0.136, t = -0.911, p ˃ 0.05) and FMn-cs (b = 0.168, β = 0.177, t = 1.213, 
p ˃ 0.05) is not significantly predict impact outlook (Io). For FMn-cs, the beta value indicates 
that as this construct increase, the Io increases also. The more importance non-core (FMn-cs) 
support services, the more efficient for Io. However, this does not happen for FMcs, where the 
negative correlation shown that more importance core (FMcs) support services the less efficient 
in Io. It seems that Io does not really support the efficiency of core FM services and Io for CHCs 
seems to satisfy more on non-core rather than core services. Therefore, outlook in CHCs cannot 
pleased the core “FM support services” needs, resulted it to be less efficient. This perhaps 
because this services is less crucial than hospital.  
b. Impact core activity (Ica) 
FMcs (b = -0.155, β = -0.189, t = -1.273, p˃0.05) and FMn-cs (b = 0.153, β = 0.276, t = 1.891, 
p˃0.05) is not significantly predict impact core activity (Ica). For FMn-cs, the beta value 
indicated that as this construct increased, the Ica increased also. The more important the non-core 
(FMn-cs) support services, the more efficient the Ica. However, this did not happen for FMcs, 
where the negative correlation showed that the more important the core support services, the less 
efficient the Ica. It seemed that Ica did not really support the efficiency of FMcs. Two items in 
Ica were related to layout and design for clinical activities and fundamental services. Therefore, 
it is not surprising that these items did not cater for FMn-cs (i.e. cleaning, waste management 
and housekeeping) needs; however, for core services such as security alarm code and beeper 
system it was considered important. When compared to the hospital, FMcs services achieved this 
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efficiency. The role of healthcare facilities is to provide stable environment conditions that avoid 
disturbance to the healing process of the patients (Codinhoto et al. 2009) 
c. Impact facility (If) 
FMcs (b = -0.013, β = -0.018, t = -0.127, p˃0.05) and FMn-cs (b = 0.050, β = 0.029, t = 0.197 
p˃0.05) is not significantly predict impact facility (If). For FMn-cs, its beta value indicated that 
as this construct increased, the impact facility (If) increased also. This result showed that the 
more important the non-core (FMcs) support services, the more efficient the impact facility (If). 
As for FMcs, there was a negative correlation, where the more important the FMcs, the less 
efficient the impact facility. Impact facility items were a “good view” and “basic facilities within 
reach”. It showed that the more important the FMcs, the less efficient the impact facility (view 
and basic facilities). This result showed that the core service (i.e. security alarm code and beeper 
system) may not allow a “good view” and “basic facilities within reach” to be efficient. 
However, it was not significantly predicted. But research by Pati et al. (2010) found that 
facilities maintenance was a vital aspect of organisational activity and was well accepted among 
all building stakeholders; nevertheless, modality to represent maintenance performance 
information is a meaningful manner during design decision-making processes, with different 
groups of stakeholders involved in decision making, was absent.  
d. Impact future design (Ifd) 
FMcs (b = 0.015, β = 0.029, t = 0.197, p˃0.05), FMfs (b = 0.082, β = 0.243, t = 1.356, p˃0.05) 
and FMn-cs (b = 0.014, β = 0.041, t = 0.281, p˃0.05) is not significantly predict impact future 
design (Ifd). All FMssd constructs indicated that as these constructs increased, the impact future 
design (Ifd) increased also. Therefore, the more important the core (FMcs), non-core (FMn-cs) 
and fundamental (FMfs) support services, the more efficient the impact future design. It seems 
that impact future design did support the efficiency of all FMssd. The reason perhaps was that 
CHCs had not encountered any renovation works compared to that hospital that was always 
going through renovations stage by stage. The big challenge for FM was to demonstrate how, 
through collaborative initiatives involving practice and research, innovations in FM, facilities 
services and facilities design might be achieved to provide better strategic and logistic support to 
the nation’s social and business policies, objectives and operations (Nutt 1999). 
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iii. Build quality 
a. Quality planning (Qp) 
FMfs (b = 0.024, β = 0.044, t = 0.258, p˃0.05) and FMn-cs (b = -0.055, β = -0.101, t = -0.727 
p˃0.05) is not significantly predict quality planning (Qpl). For FMfs, the beta value indicated 
that as these constructs increased, Qpl also increased. This result showed that, the more 
important the fundamental (FMfs) support services, the more efficient the Qpl. As for FMn-cs, 
there was a negative correlation, where the more important the non-core FM services, the less 
efficient the Qpl. Qpl comprised three items in regards to construction within the healthcare 
building. It was shown that the more important the non-core (FMn-cs) support services, the less 
efficient the Qpl. This result seemed to be true as well where, for Qpl to be efficient, it needed 
non-core FM (i.e. controlled air system, HVAC and domestic water system) to support ongoing 
construction.  
b. Quality engineering (Qeg) 
FMcs (b = 0.117, β = 0.161, t = 1.067, p˃0.05), FMfs (b = 0.043, β = 0.088, t = 0.485, p˃0.05) 
and FMn-cs (b = 0.088, β = 0.016, t = 0.107 p˃0.05) is not significantly predict quality 
engineering (Qeg). All FMssd beta value indicated that as these constructs increased, Qeg also 
increased. This result showed that, the more important all FMssd constructs, the more efficient 
the Qeg. It seemed that Qeg (i.e. construction system and standardisation) in CHCs was dealt 
with better with FMssd compared to the hospital situation. This,again, was due to CHCs having 
less ongoing construction work. Research conducted by Ali and Mohamad (2009) found that 
there was no doubt that maintenance organisations had not made much effort to accomplish their 
roles and responsibilities towards successful implementation of facilities engineering 
management.  
c. Quality performance (Qpf) 
FMcs (b = -0.081, β = -0.089, t = -0.585, p˃0.05), FMfs (b = 0.145, β = 0.239, t = 1.296, p˃0.05) 
and FMn-cs (b = -0.038, β = -0.063, t = -0.419, p˃0.05) is not significantly predict quality 
performance (Qpf). Only FMfs indicated that as this construct increased, the Qpf increased also. 
The more important the fundamental (FMfs) support services, the more efficient the Qpf. 
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However, this did not happen for FMcs and FMn-cs, where the negative correlation showed that 
the more important the core and non-core FM support services, the less efficient the Qpf. It 
seemed that Qpf did not really support the efficiency of either core or non-core FM services. It 
seemed that quality performance in regards to durable finishes, easy cleaning and ease of 
operation only catered to fundamental FM rather than core and non-core services. Where durable 
finishes, easy cleaning and ease of operation were relevant to laundry, property maintenance, 
catering, cleaning, waste management and housekeeping, the finding obviously showed that Qpf 
coped well with the fundamental services, resulting in Qpf being efficient. This result was in 
contrast to the hospital result.   
e. Quality energy (Qey) 
FMcs (b = 0.093, β = 0.241, t = 1.568, p˃0.05), FMfs (b = -0.042, β = -0.163, t = -0.890, 
p˃0.05), and FMn-cs (b = -0.016, β = -0.060, t = -0.402, p˃0.05) is not significantly predict Qey. 
For FMcs, its beta value indicated that as this construct increased, the Qey also increased. The 
more important the core (FMcs) support services, the more efficient the Qey. However, this did 
not happen for FMfs and FMn-cs where the negative correlation showed that the more important 
the fundamental (FMfs) and non-core (FMn-cs) support services, the less efficient the Qey. It 
seemed that Qey did not really support the efficiency of fundamental and non-core FM services. 
This made sense as energy efficiency for CHCs only catered for core services. In Shohet’s 
(2003b) study, the researcher found that continuous study was required in order to refine the 
understanding of the effect of the building’s occupancy on the rate of deterioration and of the 
effect of the building’s surroundings on its maintenance.  
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Table 6.24: Standard multiple regression (CHCs) 
 
 
Variables Coefficients ANOVAb Model 
Summary 
B SE ߚ t P F Sig. R2 Adjusted 
R2 
Building 
Functionality 
(Bf) 
          
Functionality 
design (Fd) 
FMcs .305 .370 .115 .825 .412     
FMfs .822 .301 .458* 2.734 .008** 5.843 .001** .196 .162 
FMn-cs -.777 .245 -.432 -3.166 .002**     
Functionality 
utility (Fu) 
FMcs -.140 .093 -.229* -1.510 .135     
FMfs .011 .075 .027 .146 .884 1.092 .358 .044 .004 
FMn-cs -.044 .062 -.107 -.717 .476     
Functionality 
access (Fa) 
FMcs -.052 .077 -.099 -.672 .504     
FMfs .103 .062 .293 1.651 .103 2.604 .058 .098 .060 
FMn-cs .115 .051 .327* 2.263 .027**     
Building 
Impact (Bi) 
          
Impact outlook 
(Io) 
FMcs -.190 .208 -.136 -.911 .365     
FMfs -.400 .168 -.425* -2.366 .021** 2.030 .117 .078 .040 
FMn-cs .168 .138 .177 1.213 .229     
Impact core 
activities (Ici) 
FMcs -.155 .122 -.189 -1.273 .207     
FMfs -.236 .099 -.428* -2.384 .020** 2.040 .116 .078 .040 
FMn-cs .153 .081 .276 1.891 .063     
Impact facility 
(If) 
FMcs -.013 .101 -.018 -.127 .900     
FMfs -.200 .082 -.427* -2.444 .017** 3.528 .019** .128 .092 
FMn-cs .050 .067 .106 .746 .458     
Impact future 
design (Ifd) 
FMcs .015 .075 .029 .197 .844     
FMfs .082 .061 .243* 1.356 .179 2.194 .096 .289 .046 
FMn-cs .014 .050 .041 .281 .779     
Build Quality 
(Bq) 
          
Quality 
planning (Qpl) 
FMcs .325 .115 .401* 2.827 .006**     
FMfs .024 .094 .044 .258 .797 4.657 .005** .163 .128 
FMn-cs -.055 .076 -.101 -.727 .471     
Quality 
engineering 
(Qeg) 
FMcs .117 .110 .161* 1.067 .290     
FMfs .043 .089 .088 .485 .629 1.412 .246 .056 .016 
FMn-cs .008 .073 .016 .107 .915     
Quality 
performance 
(Qpf) 
FMcs -.081 .138 -.089 -.585 .561     
FMfs .145 .112 .239* 1.296 .199 .655 .582 .027 .014 
FMn-cs -.038 .091 -.063 -.419 .677     
 FMcs .093 .058 .241* 1.568 .117     
Quality energy  FMfs -.042 .047 -.163 -.890 .376 .999 .582 .040 .000 
(Qey) FMn-cs -.016 .039 -.060 -.402 .689     
*Indicates largest beta coefficient, ** Indicates significance level at 0.05/0.001 
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6.5.2 The influence of FBO factors on FMssd for “A”, the public healthcare organisation  
 
6.5.2.1  Evaluating the model (FBO_FMssd) 
This is the final model and this model is intended to evaluate the FMssd against three FBO 
constructs, namely: (i) business organisation management (BOM); (ii) the facilities management 
operation system (FMos); and (iii) the decision-making process (DMP). Evaluating the model 
generated from this standard multiple regression analysis has provided an idea of the percentage 
of variance of FMssd against the FBO factors, which can be described as FM organisational 
management. Adjusted R2 is used as this sample is considered to be a small to average size 
sample (119 cases to 128 cases), and indicates the regression equation of percentage variance. 
Adjusted R2 is used to explain how much variance occurs. The model (FMssd) shows (see Table 
6.25) that the highest percentage of variance is “BOM”, presenting 2%, the second is ”DMP” 
which owned 1.9% and the lowest is “FMos” which contributed 1%. Furthermore, it is worth 
looking at the individual predictor (square from part correlation), where it was found that FMcs 
was making the largest contribution on all of the constructs. FMcs was found to have contributed 
0.2% for BOM, 1.6% for FMos and 0.3% for DMP of variance alone. However, of all the 
dependent variables, none were found to be statistically significant: (i) BOM (F (3,173) = 0.149, 
p˃0.05), (ii) FMod (F (3,127) = 1.418, p˃0.05), and (iii) DMP (F (3,119) = 0.256, p˃0.05). 
Therefore, from this model, FMssd did not happen to predict all FBO constructs. The results of 
the analysis presented allowed the fourth research question to be answered, as well as testing the 
hypothesis developed earlier. 
x How well is FMssd able to predict “facilities business operation (FBO)” efficiency and 
with how much variance?  
The model for BP_FMssd, explained that the null hypothesis was accepted for H90 (BOM), H100 
(FMos) and H110 (DMP). 
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6.5.2.2  Evaluating FMss, FMfs and Fmn-cs 
All three predictors predicted the FBO construct, namely; BOM, FMos and DMP. The 
description is as follows: 
(i) Business organisation management (BOM) 
FMcs (b = 0.142, β = 0.072, t =0 .456, p˃0.05), FMfs (b = 0.036, β = 0.026, t = 0.146, p˃0.05) 
and FMn-cs (b = -0.156, β = -0.065, t = -0.426, p˃0.05) is not significantly predict “business 
organisation management’ (BOM). For FMfs and FMcs, their beta value indicated that as these 
constructs increased, the BOM increased also. This result showed that, the more important the 
fundamental and core FM support services, the more efficient the BOM. As for FMn-cs, there 
was a negative correlation where the more important the non-core FM, the less efficient the 
BOM. BOM items related to healthcare organisational management. Businesses operating such 
facilities face two choices; either they have to make the operation a core competence of its own, 
in which case logic dictates that it becomes their core business, or part of it, or else they should 
be sourcing the business critical services from a firm who has core competence in such services 
(Price 2004). This result showed that core and fundamental FM services, but not the non-core 
FM, promote the efficiency of healthcare organisational management. FM operates in a 
customised manner, wherein the business support service is designed and accessed according to 
the strategic needs of the changing business (Amaratunga et. at 2000). 
(ii) Facilities management operation system (FMos) 
FMcs (b = 0.343, β = 0.226, t = 1.461, p ˃ 0.05), FMfs (b = 0.039, β = 0.036, t = 0.210, p˃0.05) 
and FMn-cs (b = -0.227, β = -0.124, t = -0.822, p˃0.05) is not significantly predict “facilities 
management business operation” (FMos). For FMfs and FMcs, their beta value indicated that as 
this construct increased, the FMos also increased. This result showed that, the more important 
the fundamental and core FM support services, the more efficient the FMos. As for FMn-cs, 
there was a negative correlation, where the more important the non-core FM, the less efficient 
the FMos. FMos items are related to the FM system in healthcare. This result showed that core 
and fundamental FM services, but not the non-core FM, promote the efficiency of the FM system 
in healthcare. Facilities issues can critically affect investment decisions, operational efficiency 
and cultural attitudes, so bringing them into centre stage can create a comprehensive view of the 
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corporate condition (Pertz 1995). Furthermore, the facilities department will be organised as a 
profit centre and will seek to create the relationships that will enable the service to develop, with 
continual improvement of quality, better value for money and at minimum risk to the 
organisation (Alexander 2003). 
(iii) Decision-making process 
FMcs (b = 0.142, β = 0.089, t = 0.560, p˃0.05), FMfs (b = 0.042, β = 0.037, t = 0.205, p˃0.05) 
and FMn-cs (b = -0.116, β = -0.062, t = -0.381, p˃0.05) is not significantly predict “decision-
making process’ (DMP). For FMfs and FMcs, their beta value indicates that as these constructs 
increased, the DMP also increased. This result showed that, the more important the fundamental 
and core FM support services, the more efficient the DMP. As for FMn-cs, there was a negative 
correlation, where the more important the non-core FM, the less efficient the  DMP. DMP items 
are related to the decision-making process in healthcare organisation management. This result 
showed that core and fundamental FM services unlike the non-core FM services promote the 
efficiency of the decision-making process in healthcare organisational management.  
As a conclusion, all FBO constructs seemed to have shown the same result, where all three 
constructs that resulted with their FMcs and FMfs did have a positive correlation. However, 
FMn-cs gained a negative correlation against all BOM, FMos and DMP. However, none of these 
results was significant. 
Table 6.25: Standard multiple regression (FBO) 
DV Variables Coefficients ANOVA Model Summary 
B SE ߚ t P F Sig. R2 Adjusted 
R2 
Business 
organisation 
management 
(BOM) 
FMcs .142 .312 .072* .456 .649     
FMfs .036 .245 .026 .146 .884 .149 .930 .003 .020 
FMn-cs -.156 .366 -.065 -.426 .671     
FM operation 
system (FMos) 
FMcs .343 .234 .226* 1.461 .146     
FMfs .039 .185 .036 .210 .834 1.418 .241 .032 .010 
FMn-cs -.227 .276 -.124 -.822 .412     
Decision-
making 
process(DMP) 
FMcs .142 .254 .089* .560 .576     
FMfs .042 .204 .037 .205 .838 .259 .855 .006 .019 
FMn-cs -.116 .306 -.062 -.381 .704     
*Indicates largest beta coefficient 
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6.6 Summary of hypotheses testing 
The hypotheses results derived from the statistical findings were intended to answer the research 
questions developed earlier in Chapter 1. The development of hypotheses 1 to 3 was to test the 
importance of FMssd between the core and non-core groups. The research question was: 
x What is the current situation of facilities management (FM) support service delivery 
(FMssd), BP (BP) and facilities business operation (FBO) in relation to the types of 
healthcare users in different types of healthcare buildings? 
 
6.6.1 The importance of FMss between groups 
The result showed that there was a different score on the level of importance between the groups 
on FMssd from GH and CHCs. For GH, the result shown that about half of the total items (nine 
items out of 21) were true. For CHCs, only two items were true: these were the fire protection 
system and HVAC system. The summary of the results is shown in Table 6.26. In comparing the 
types of healthcare building, the overall result showed two significant findings when comparing 
GH and CHCs: 
(i) Both types of building scored significantly differently for the fire protection system 
(ii) Both types of building scored insignificantly differently for the beeper system, 
domestic water system and housekeeping 
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Table 6.26: Supported and rejected hypotheses of respondents’ category differences on the importance of 
FMssd  
Hypotheses 
 
Independent variables 
Null hypotheses 
rejected (p˂0.05) 
Null hypotheses 
supported (p˃0.05) 
GH CHCs GH  CHCs 
H1 FM Clinical Services 
(FMcs) 
    
a. Medical gas/vacuum* 9    
b. Nurse call system* 9    
c. Pneumatic tube systems*   9   
d. Security and code alarms 9   9  
e. Beeper systems**   9  9  
H2 FM Fundamental services (FMfs) 
    
a. Emergency power 9    
b. Emergency communication 9   9  
c. Elevator system*   9   
d. Controlled air system* 9    
e. Fire protection system** 9 9    
f. Lift system   9   
g. Standby power*   9   
h. Switchboard*   9   
i. HVAC systems*  9  9   
j. Domestic water system**   9  9  
H3 FM non-clinical services (FMn-css) 
    
a. Laundry*   9   
b. Property maintenance  9   9  
c. Catering*   9   
d. Cleaning**   9  9  
e. Waste management 9   9  
f. Housekeeping**   9  9  
*items are not applicable in CHCs, **similar result for TGH and CHCs 
 
6.6.2 The importance of BP between groups 
BP was one dependent variable developed to test its efficiency. It contained three main 
constructs and there were a total of 11 factors in these constructs. In order to answer the first 
research question, hypotheses H5(a) to H5(k) were tested using t-test analysis. The tested 
hypotheses showed that for both GH and CHCs, null hypotheses were accepted due to 
insignificantly different results. The result proved that the efficiency of BP was similar among 
the core and non-core groups. Therefore, the types of users did not bring any significant 
difference to rating the BP efficiency even if these groups had different needs with regard to the 
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nature of their work in relation to BP. However, Shohet (2003a, p. 686) found that the evaluation 
of the condition of buildings was highly important for the success of any maintenance and 
rehabilitation program. Furthermore, benchmarking is often directly linked to comparing costs 
and the wider remit of facilities management is regularly overlooked (Wauters 2005). 
6.6.3 The importance of FBO between groups 
Facilities management operation is an FM strategic element leading towards healthcare 
organisational management. This dependent variable comprises three constructs, namely: (i) 
business organisational management (BOM), (ii) FM business operation (FBO) and (iii) 
decision-making process (DMP). Similar results were gained as for BP; that tested hypotheses 
were rejected, thus accepting the null hypotheses for H50, H60 and H70. Similar conclusions were 
drawn from this finding, that there was no significant difference in rating the efficiency of FBO 
by a different tested group. However, the healthcare FM team must take on its partnership 
responsibility and incorporate within its program such areas as: (i) mission statement, (ii) 
business philosophy, (iii) culture and goals, (iv) patient-care requirements, and (v) 
environmental, welfare and safety requirements (Smith 1995). The decision-making process in 
healthcare business management is important for ensuring that the rest of healthcare management 
is on the right track. Rogers (2004) found that a high performance FM business unit was 
essential especially with skills on problem-solving and decision-making processes that can lead 
to collective performance and, most importantly, has clarity of purpose. 
6.6.4 The relationship of FMssd on BP for GH and CHCs 
Hypotheses H8(a) to 8(k) were developed to explore the relationship between FMssd and 11 BP 
factors. The tested hypotheses have at the very least proved the assumption that FMssd predicted 
the efficiency of 11 BP factors. For the GH, the result presented that there was only one item 
under FMssd, namely, FMcs, that had predicted one of the 11 BP factors, namely, Qeg (quality 
energy). Therefore, it can be concluded that the efficiency of BP factors are mostly not affected 
by the importance of FMssd. However, for CHCs, there were three BP factors that showed a 
significant relationship to the FMssd prediction. The items of FMssd that predicted BP factors 
were; 
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x FMfs predicted the efficiency of functionality design, impact outlook, impact core 
activity and impact facility 
x FMn-cs predicted the efficiency of functionality design and functionality access 
x FMcs predicted the efficiency of quality planning 
Thus, in the overall findings, it was found that, for the GH, FMssd significantly predicted impact 
future design. For CHCs, FMssd significantly predicted functionality design, impact facility and 
quality planning. 
6.6.5 The relationship of FMssd on FBO for the public healthcare organisation 
FMssd was found not to predict all three FBO constructs, namely, BOM, FMos and DMP, as 
well as FMssd individual constructs, FMcs, FMfs and FMn-cs. Therefore, the tested hypotheses 
(H9, H10 and H11) all accepted the alternative hypothesis, H0. The only strong finding was that 
FMcs has the largest impact of all FBO constructs. It can be concluded that the efficiency of 
FBO is not affected by the importance of any FMssd construct or FMssd as a whole.  
6.7 Observation 
Observation is conducted to verify the findings obtained using the quantitative method. 
Observation is a qualitative method and is conducted after all the results from the questionnaire 
survey have been analysed. Observation was carried out on FMssd and BP for the hospital and 
two CHCs. This observation was done by conducting a walk-through guided by one of the staff 
from the engineering department. Photos of FMssd and BP items were captured using a digital 
camera. The observation took around half a day for each site. For FMssd in CHCs, the only items 
found to be significant were the fire protection system and HVAC (refer Table 6.15). These 
items cannot be observed as all of the systems are controlled remotely from a vendor company 
called Chubb. Some technical problems were also involved where permission could not be 
granted due to some misunderstandings and technical matters. Observation of FMssd mainly 
focused on the items that were found to be significantly different from statistical analysis using t-
test (refer to Chapter 6, Section 6.4, Part C). The observation is intended to verify and understand 
the nature of the items by closely capturing them through a camera. The results from the t-test 
showed that core and non-core groups viewed the importance of FMssd differently. Observation 
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of the BP was done to validate the results from the standard multiple regression. The significant 
result provided justification that FMssd had predicted the efficiency of a few BP factors. The 
research findings derived from the standard multiple regression found that FMfs predicted the 
efficiency of functionality design, impact outlook and impact future design. FMcs also predicted 
the efficiency of functionality design as well as functionality access. FMn-cs only predicted the 
efficiency of quality planning. Therefore, the observation was done to verify the real situation of 
the significant results in general.  
6.7.1 FM support service delivery in the hospital 
Figure 6.9 shows the FMssd items that resulted in significant findings where the p value was less 
than 0.5 (see Table 6.17). The medical gas/vacuum (Figure 6.9 (a)) was operated using UPS 
(uninterrupted power supply) and linked to every bed throughout the hospital including beds in 
emergency wards. The nurse call system was clearly seen and within reach. Emergency power 
was used instead of normal power. This was to ensure that patients’ health was not put at risk if 
the power was cut-off without notice. The fire protection system came with procedure codes as 
shown in Figure 6.9 (d). The controlled air system was using a computerised “Honeywell” 
HVAC system (Figure 6.9 (c)). This new system allowed the whole system of HVAC in the 
hospital to be monitored and controlled by one person in charge. Any problems that occurred 
could be easily detected and rectified using this computer system.  
For FMssd in CHCs, the only significant findings involved the fire protection system and 
HVAC system (see Table 6.17). These items could not be captured because they were 
controlled remotely by the vendor company called Chubb, an international leading company 
that deals with fire safety and HVAC.  
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Figure 6.9: FMssd for general hospital  
 
(a) Medical gas (a) Medical gas/vacuum 
 
(b) Nurse call system/emergency 
power 
(b) Emergency power 
  
(c) HVAC “Honeywell” controlled 
air system 
(d) Fire protection system 
 
6.7.2 BP in the hospital  
For BP, as mentioned in Section 6.5.1.2, the only significant finding from the standard multiple 
regression that was achieved was “impact future design”. The efficiency of FMssd was affected 
by “impact future design”. This means that the respondents were concerned about future design 
that may cause inefficiencies in FM support service delivery. The existing FMssd may not be 
sufficient for future development unless the new building is built taking the necessary steps to 
enhance FMssd to support future needs. Figure 6.10 below shows that construction was in 
progress at about 60% at the time of observation and this construction had started before the 
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survey was done. The flat-roofed building will be raised up to be annexed with the building 
under construction. The building at the centre will be linked by the two buildings as this building 
will also be raised to another level. New construction is a critical factor as the statistical findings 
on “impact future design” found that it is significant in predicting the importance of FMssd. 
Owing to the various risk factors associated with healthcare organisations, the cost of hospital 
construction and renovations is extremely high (Moy 1995).  
However, if looking at an individual predictor of FMssd, FMcs predicted the efficiency of 
quality energy (see Table 6.23). This significant result was supported by the explanation in 
Section 6.7.1, where most of the FMssd significant items required efficiency in quality energy 
(Qey). However, quality energy (refer to Eng3: the engineering system energy efficiency) was a 
factor that could not be captured during observation, because to check the quality energy, it 
should be based on the energy used and how it can be saved which was not covered by this 
research.  
Figure 6.10: BP (impact future design) in GH   
  
New construction New construction 
 
6.7.3 BP in CHCs 
The discussion is based on significant findings on individual predictors from the standard 
multiple regression that was presented in Table 6.24. From the observation, the first site showed 
some issues related to the findings in Part D Section 6.5.1.4, that needs to be addressed (see 
Table 6.24).  
Figure 6.11 presents the findings from observation carried out in CHC 1. Some leaking was 
found in a generator room. If the leaking was not rectified, it could cause serious problem as this 
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room was directly under the waiting area at ground level (Figure 6.11a). It was found that there 
was double chain-link fencing to protect cars from vandalism (Figure 6.11b). When this photo 
was taken, the researcher noticed a few children wandering outside the compound. No new 
evacuation area was found. Access to this site was one way and the U-turn as about half a 
kilometre away. This could cause patients to feel uneasy (Figure 6.11c). It was also noticed that 
an evacuation area (Figure 6.11d) was meant to be between the fencing. Staff parking is at the 
rear of the building, which seems to be a wasted space as this parking is not secure due to the 
vandalism problem (Figure 6.11e). Chairs in the waiting area were found to be not quite suitable 
for older patients. They were removable, therefore, sometimes they were moved elsewhere. 
These types of chairs are less comfortable for people who are sick. A soft sofa or at least bigger 
chairs needed to be added to the waiting area. The researcher at the time of observation found 
that some obese patients were having a lot of difficulty in sitting in the chairs provided. 
Figure 6.11: CHC 1’s BP  
   
(a) Functionality 
design (leaking) 
(b) Impact outlook 
(double fencing) 
(c) Functionality 
access (one-way access 
road) 
   
(d) Quality planning 
(unused space) 
(e) Impact facility 
(unused staff parking) 
(f) Impact core activity 
(uncomfortable chairs 
for waiting area) 
 
Figure 6.12 presents some photos of CHC 2. Some issues to be highlighted are discussed below. 
The generator was found to be operating at full capacity when, at that time, the temperature was 
quite warm: this could affect the core activities in the building (Figure 6.12a – impact core 
activity). A temperature that is too warm can cause the spread of germs and patient discomfort. 
The rear entry which was not used was actually meant to be an access route to the evacuation 
area. This could cause confusion to users (Figure 6.12 b – functionality access). The entry was 
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crowded with bins that could disrupt easy access to the evacuation area. There was ongoing 
construction on the site. However, there was no proper signage and fencing to redirect people to 
new access routes (Figure 6.12c – quality planning). Lack of signage was found to be a problem 
that could cause confusion with directions for users who were not familiar with the layout 
(Figure 6.12d – impact facility). There was no sign to redirect people to the evacuation area since 
the rear door had not been used, the steps leading to the evacuation area were not disability-
friendly (Figure 6.12e – impact outlook). Construction of the extension for the new 
physiotherapy area had no appropriate hoarding on the back door that could cause a construction 
hazard to users (Figure 6.12f – impact design). The utility room was found to be not fully 
utilised. There was meant to be two access points to this room. However, one access point was 
blocked by the white board (Figure 12g – impact facility). Another area was found to be a closed 
pantry which was not tidy and good care had not been taken. This could cause insects and germs 
to be carried around this building (Figure 12h – impact facility).    
Figure 6.12: CHC 2’s BP  
    
(a) Impact core activity 
(generator)  
(b) Functionality access 
(unused entry) 
(c) quality planning 
(construction) 
(d) Impact facility 
(lack of sign) 
    
(e) Impact outlook 
(evacuation area) 
(f)Impact design 
(extension)  
(g) Impact facility 
(unorganised utility 
room) 
(h) Impact facility 
(wasted area/room) 
 
In conclusion, the findings from the quantitative study were in line with the observation. 
The significant difference between the groups in justifying the importance of FMssd using t-
test validated the similarity in understanding, where all items showed the critical need for 
clinical activities (see Figures 6.9 and 6.10). In terms of BP, the observation found that the 
inefficiencies captured could affect the FMssd operation.  
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6.8 Research conceptual framework  
As described earlier, this study aims to develop a comprehensive conceptual framework that 
creates a generic benchmark in order to improve the public healthcare organisation in managing 
their strategic FM. This study suggests a conceptual framework of ‘Strategic FM operation’ as 
one way to achieve better healthcare. Therefore, this sub-section discusses and interprets the 
main findings presented in the previous chapter based on academic theories, previous studies’ 
findings and management practices.  
As mentioned earlier in Chapter 1, one of this study’s objectives was to identify the significant 
relationship between FM service delivery on BP and facilities business operation. From the 
results achieved, a model framework (Figure 6.13) was developed as a benchmark for public 
healthcare organisations to enhance their strategic FM. 
To summarise the results revealed earlier in Section 6.5, Part D, the result was achieved using 
standard multiple regression. The result was presented in Tables 6.23, 6.24 and 6.25, that show 
the unique contribution of BP and FBO against FMssd (FMfs, FMcs and FMn_cs). As explained 
in Sections 6.5.1.2 (GH) and 6.5.1.4. (CHCs), FMfs showed the highest unique contribution set 
against BP and FBO; this was followed by FMcs and the least unique contribution was from 
FMn_cs. This figure also presented the prediction model, where; for the hospital H, only “impact 
future design” was significantly predicted by FMssd. From this result, it can be concluded that 
FMssd was significantly influenced by “impact future design”. The observation mentioned in the 
previous section supports these results. Respondents can see the impact of new building on the 
existing FMssd. Therefore, FMssd has to be ready to serve larger demands when the new 
operating theatres are ready to be used. For CHCs, the significant predictions were ‘functionality 
design’, “impact facility’ and “quality planning”. CHCs can therefore be aware on how FMssd 
can support the existing design especially spatial flow, outside view (Env8) and basic facility 
(Env2). “Quality planning” needs to deal with how construction can be robust and avoid 
disruption to the ongoing operation. With less FMssd items compared to the GH, CHCs can 
better manage especially these three significant findings to ensure efficiency in FM operation. It 
can be concluded that the importance of FMssd is largely influenced by these three BP items. 
The itemised list for these three items can be viewed on Figures 6.4, 6.5 and 6.6   
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Finally, this model framework (Figure 6.13) can assist FM healthcare operation to efficiently 
manage their FMssd by considering the existing design and facility as well as future planning for 
new construction. As for FBO, none of the items was found to be a significant prediction. 
Therefore, the importance of FMssd is to not bring any impact to the efficiency of FBO. FBO 
therefore stands alone and can be operated efficiently without being concerned about the 
importance of FMssd.    
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6.9 Conclusion 
This chapter has reported the empirical results of two surveys, the preliminary survey and the 
final survey. The preliminary survey’s results were based on data collected through a 
questionnaire survey with selected respondents, namely nine executive directors and 
225 staff in a public hospital. The preliminary data were analysed using SPSS 20.0 factor 
analysis. From this, the groups of BP factors were re-grouped and renamed for further 
evaluation. These results allowed the design and development of a questionnaire for 
healthcare respondents at a later stage. The analysis of the final data collection phase has 
been reported in four sections (refer to Table 6.1). Observations were conducted to verify 
these findings. 
From the overall findings, a conceptual model framework for strategic FM operation has 
been developed. The tested and evaluated conceptual framework has demonstrated a reliable 
model as a benchmark for the chosen public healthcare organisation and can also be used as 
generic framework for other public healthcare organisations in Australia. The findings 
present the percentage of either positive or negative unique variances amongst the variables 
and significant results that can be used to better manage/understand how these can contribute 
to the efficiency of FM operation Thus, this study’s objective to develop a conceptual 
framework of effective FM operation for public healthcare organisation has been achieved.  
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CHAPTER 7: SUMMARY, CONCLUSIONS AND 
RECOMMENDATIONS 
 
7.1 Introduction 
This chapter is the final chapter and will conclude this thesis. It begins with a summary of the 
study, restates the study’s main objectives and then discusses the major findings and 
limitations. The findings will be discussed in terms of their implications for the body of 
knowledge that underpinned this study and also for other relevant knowledge. Finally, the 
implications that this research has for strategic healthcare management practices will be 
discussed and recommendations for potential future research will be provided. 
7.2 Summary of the study 
 
7.2.1 Objectives, theoretical underpinning and method 
This study’s fundamental objective is to improve the facilities management operation in 
public healthcare organisations in Australia. Chapter 1 has explained that existing knowledge 
concerning this area is scarce. Most of the previous research on healthcare facilities 
management has examined issues relating to public healthcare operation but very little 
research has been conducted linking building performance and facilities management (FM) 
operation. 
The main aim of this research is to develop a framework/model which links operational and 
organisational management to strategic FM operation in order to achieve strategic FM. To 
achieve the research objectives, this study has analysed the relationship between the FM 
support service delivery and building performance as well as facilities business operation. 
The motivation behind the development of a conceptual framework for effective FM is to 
gain a greater understanding of the potential conflicts in FM. Furthermore, previous studies 
have shown that there is a conflict between organisational and operational management 
where FM has not linked these two types of management. In order to find the link, this study 
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used standard multiple regression to predict the degree of unique variance in BP and 
Facilities Business Operation (FBO) in the areas of Facilities management support services 
delivery; FM functional services, FM core services and FM non-core services. By 
interpreting the β value in standard multiple regression, it presents standard deviations that 
indicate that the outcome (BP and FBO) will change as a result of one standard deviation 
change in the predictor (Fmssd). The model describes the relationship between dependent 
variables, BP and facilities business operation, and each predictor, namely FMfs, FMcs and 
FMn_cs. A positive value denotes a positive relationship and the negative value denotes a 
negative relationship between the predictor and the outcome. Further to that, the level of 
significance (< 0.05) gives a significant positive relationship or a significant negative 
relationship as well as a non-significant positive relationship and a non-significant 
relationship on dependent variables and predictors. 
 
Previous studies have revealed a lack of research on the relationship between the FM support 
service delivery and BP as well as facilities business operation for healthcare organisations 
services. Therefore, this thesis began with a comprehensive literature review on the 
development, funding and management of public healthcare organisations. Since Australia is 
the world’s sixth largest country comprising six states and three territories, the public 
healthcare organisation in every state is managed independently although controlled by the 
federal government/ Commonwealth in some aspects (see Chapter 2).  
 
Chapter 3 continued the discussion on FM in public healthcare in Australia and identified the 
gaps in managing FM in public healthcare. Strategic FM was seen to be lacking in healthcare 
management which has led to inefficiency in building performance. Effective building 
performance is a crucial factor in healthcare for creating an efficient FM operation as well as 
enhancing the FM support service system.    
 
This study’s proposed conceptual framework was strengthened by integrating three 
theoretical propositions, namely FM support service system; BP; and strategic FM operation 
(see Chapter 4). Chapter 4 also demonstrated the relationship between these three 
propositions.  
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Derived from the literature review and the BREEAM toolkit as well as the preliminary 
survey, two dependent variables, namely building performance and facilities business 
operation, were set to test their relationship against one predictor, FM support service 
delivery. The respondents were divided into two groups, core and non-core. This study was 
inspired by the recognition of how different groups in healthcare organisation viewed their 
perception and rated their satisfaction against the variables developed (as discussed in 
Chapter 4).  
 
As FM support services are unique and findings from one study cannot simply be generalised 
across other situations due to differences in local contexts, a preliminary survey was 
conducted. Prior to developing the study’s conceptual framework, interviews were conducted 
with personnel in an FM engineering department to ensure the availability of FM support 
service delivery. The purpose of these interviews was to identify relevant issues within the 
public healthcare management related to the FM operation. The conceptual model was then 
developed to represent the issue. Finally, the conceptual model was tested in the final survey, 
which employed combined methods of data collection. The structured questionnaire was used 
as the primary means of data collection, while observation provided a secondary source.  
 
7.2.2 Limitations of the study 
While this study offers valuable insights into managing FM in healthcare organisations, 
limitations did surface during the course of this research. Future research endeavours can 
benefit by understanding these limitations. The researcher found that previous studies on FM 
in healthcare were limited either to operational management such as maintenance or to 
organisational management such as financial aspects. Therefore, more study is needed to 
unpack both aspects and scrutinise the operational and organisational management of 
healthcare FM operation. The researcher also did not find any benchmarking for public 
healthcare in regards to FM operations as well as for BP. This led to the need for further 
preliminary observation and survey for this study, and comparison with any healthcare 
organisation that has best practice. 
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 Further research, given more time and resources, is recommended to look critically at the 
specific practices of FM which are linked to various aspects of management including 
policies, legislation and enforcement. These factors may influence the respondents’ 
perceptions of healthcare management. By comparing best practice healthcare, standard best 
practice can be developed to manage FM in healthcare and BP measurement, but this was not 
encompassed in this study. Since the goal of this study was to unpack operational and 
organisational management in one public healthcare organisation, the findings were achieved 
by developing a model framework in three aspects, namely, the FM support service, BP and 
facilities business operation. This model framework for effective FM can be further 
evaluated on other public healthcare organisations to test their FM operations as well as their 
healthcare business management.  
 
Finally, this study’s conclusions may not be directly applicable beyond the described subject 
matter, as this study has explored one public healthcare organisation in Australia, the setting 
thus providing a unique set of factors, and findings must be set in context – in this case, that 
of the FM issue in public healthcare in Australia. The findings, however, may provide insight 
for other public healthcare organisations who attempt to evaluate and promote strategic FM 
by using this study’s model framework.  
 
7.2.3 Summary of findings  
In recognition of the issues stated in Chapter 1, this research aimed to identify strategic FM 
in a public healthcare organisation. This section highlights how the research findings were 
produced according to the research objectives. The findings revealed that the objectives of 
this study were achieved. 
i. Objective 1 
To develop a BP indicator to evaluate the performance of public healthcare organisations. 
 
This study hoped to fill a gap that had been explored in Part A. It was crucial to explore the 
current state of BP and to identify significant items in relation to BP. This study explored the 
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importance of BP in terms of function, impact and quality. Further to that, BP ranking and its 
underlying relationship was explored.  
The process of managing facilities is more challenging due to the complexity of healthcare 
buildings. The main contribution of this preliminary finding is that an ordered and grouped 
set of BP indicators were identified through a survey of one of the hospitals within a public 
healthcare organisation. These 11 sub-elements were regrouped to form more relevant and 
significant categories. These findings will be used as an assessment tool to evaluate the 
performance of other buildings under the same healthcare organisation and thus help to 
identify areas of improvement. This information is crucial because, at the time of the survey, 
there was no BP indicator available to evaluate BP in Australian healthcare. These new BP 
indicators can be used to evaluate any building in public healthcare organisations in 
Australia. It is important for any organisation to use a reliable indicator that is suited to their 
building. Therefore, the finding from this objective is important and valuable. 
ii. Objective 2  
To determine the importance of FM support service delivery, BP and facilities business 
operation in regards to core and non-core users.  
From this result, the importance of FMssd factors really depends on the types of FMssd. For 
example, it was found that, FMcs and FMfs were more important for the core group than the 
non-core group. This result seems to be true, valid and significant, with the FMssd items, 
especially FMcs and FMfs, being an important support service to core activities in daily 
clinical operation. However, regardless of the fact that FMn-cs is less directly involved with 
clinical activities, the core group still believe that these items were rather more important 
compared to what the non-core group believed.  
For BP in the hospital, the core group gained more satisfaction on built quality while the non-
core group gained more satisfaction on building functionality. Building impact however, 
scored fairly evenly between the core and non-core groups. The score for the hospital was 
quite different in comparison to that for the community health centres (CHCs), where the 
core group’s level of satisfaction was greater compared to the non-core group on all factors. 
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Apparently, the FBO result was different to the results for FMssd and BP, in which the core 
group scored as more satisfied in most factors either for the hospital or the CHCs. 
These outcomes led to an understanding that, regardless of whether they are in the core or 
non-core group, members of these groups are users of healthcare buildings and need the same 
attention in regards to their satisfaction level on FMssd, BP and FBO. As for FMssd, the core 
group’s score was higher because these services were more related to clinical activities. 
However, for BP and FBO, the scores did not differ so much between the groups. Therefore, 
it was shown that the efficiency of BP and FBO did not differ between the groups. This result 
led to the conclusion that BP and facilities business operation have the same need regardless 
of the type of group.  
 
iii. Objective 3 
To identify the significant relationship of FM support service delivery on BP and facilities 
business operation.   
This result showed that, for GH, there was only one item under FMssd, namely, FMcs, that 
had predicted one of the 11 BP, namely Qeg (quality energy). Therefore, it can be concluded 
that the efficiency of BP factors were mostly not affected by the importance of FMssd. 
However, in CHCs, there were three BP factors that showed a significant relationship to the 
FMssd prediction. The items of FMssd that predicted BP factors were: (i) FMfs predicted the 
efficiency of functionality design, impact outlook, impact core activity and impact facility, 
(ii) FMn_cs predicted the efficiency of functionality design and functionality access and (iii) 
FMcs predicted the efficiency of quality planning 
Hence, for the ANOVA result, the regression model found that, for GH, FMssd was 
significantly predicted by the impact future design. For CHCs, FMssd was significantly 
predicted by functionality design, impact facility and quality planning. As for FBO, it can be 
concluded that the efficiency of the facilities business organisation was not affected by the 
importance of any FMssd construct or FMssd as a whole.  
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In conclusion, this study has proved that FMssd do predict the efficiency of certain BP 
factors. However, it does not predict any of the facilities business operation factors. 
However, the significant result found in the t-test has to take into account their influence on 
FMssd. Finally from this result, the model framework can be developed to provide a strong 
idea and understanding about the link between operational management and organisational 
management in order to better understand how to effectively manage healthcare buildings 
and facilities.    
iv. Objective 4 
To develop a model framework that could improve public healthcare organisations by 
enhancing strategic FM. 
The main contribution of this study is the conceptual framework, ‘Strategic FM’, which is 
illustrated with explanation in Chapter 6 (see Figure 6.13). The statistical results have shown 
that there is a significant link between dependent variables and the predictor (FMssd). The 
framework also presents the unique significant/non-significant contribution of dependent 
variables against the predictors. The unique contribution is presented as negative and positive 
impact that can provide a clearer understanding of the relationship.  
For CHCs, functionality design (Fd), impact outlook (Io), impact core activity (Ica) and 
impact facility (If) bring significant contribution to the importance of FMfs. Therefore, this 
findings summarise that the efficiency in four BP factors (Fd, Io, Ica, If) have significant 
contribution to the importance of FMfs items (Emergency communication, fire protection 
system, HVAC systems and domestic water system). Quality planning (Qpl) only bring 
significant contribution to the importance of FMcs (security and code alarms and beeper 
system). Finally, functionality access (Fa) brings significant contribution to the importance of 
FMn_cs (property maintenance, cleaning, waste management and housekeeping).  
For GH, only two factors of BP bring significant contribution. There are impact core activity 
(Ica) that brings significant contribution to the importance of FMfs and Quality energy (Qey) 
that bring significant contribution to the importance to FMcs.  
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This model framework can assist public healthcare organisations to better understand and 
promote reliable information on the current state of the relationship of dependent variables to 
independent variables. As such, the importance of FMssd relies on the efficiency of the 
significant BP items mentioned above. For example, the importance of property maintenance, 
cleaning, waste management and housekeeping rely on the efficiency of functionality access, 
where, the efficiency of functionality access can ease the property maintenance, cleaning, 
waste management and housekeeping activities.  Overall, the significant items in BP can 
promote the smoothness in FMssd activities. This model framework can be used as a 
standard model to unpack and evaluate other public healthcare buildings mainly in Australia 
but also in other countries. 
7.3 Contribution to knowledge/implications for theory 
This study’s literature review has shown how strategic FM could provide value for money 
and effective business management for public healthcare organisations. The literature review 
in Chapter 3 also specifically discussed the relationship between strategic FM and BP, 
leading towards strategic management in healthcare. These discussions led to the question 
about the current state of the FM support service and how effective BP could support FMssd 
as well as this relationship. These interesting questions were addressed using these study 
objectives.  
This study strengthens the claim that operational and organisational FM have not been linked 
so as to promote strategic FM. Therefore, this study objective was to explore this relationship 
and to provide a model framework for strategic FM as a guideline for public healthcare in 
Australia. Findings from this study prove that core and non-core staff in healthcare have the 
same view on BP and facilities business operation but not on FM support service delivery. 
Therefore, healthcare management has to better understand the nature of every FMssd item 
that is important to these groups. For example, FMcs is more important to the core group 
compared to the non-core group. However, FMncs is more favoured by the non-core group.  
In terms of BP, there are different scores regarding the levels of significance when 
comparing general hospitals (GH) and community health centres (CHCs). The CHCs scored 
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more significantly different results (<.05) compared to the GH. As the engineering 
department is stationed in the GH, and the GH is a centre of attention and has more paying 
patients, as well as deal with a vast range of clinical services, some of the BP items in CHCs 
may have been overlooked resulting in more significantly different results (<.05) answers on 
the relationship of Fmssd. Therefore, extra attention needs to be paid to CHCs as CHCs are 
part of the GH in terms of delivering clinical services.  
An extensive review of the significant relationship between Fmssd and BP items can lead to 
strategic FM. The model framework developed can provide generic guidelines for 
understanding how FMssd can support BP. On top of this, facilities business operation 
should be part of healthcare business management to enable strategic FM to be linked and to 
scrutinise the relationship between Fmssd and BP. This can stimulate value for money and 
best practice can be performed.  
7.4 Implications of the study 
At the time of writing, this study is the first intensive empirical study in Victoria, Australia 
on a public healthcare organisation that explores operational and organisational FM then 
links them to BP. The study is built on a sound theoretical literature review and has been 
supported by quantitative and qualitative results. The findings are a step forward in managing 
FM in public healthcare buildings in Victoria, Australia.  
In addition to proposing the model framework to enhance strategic FM, this study’s findings 
also provide rich background data that had not previously been collected or empirically 
examined. The extension and broadening of this study would validate this study’s findings 
and more research is needed to explore the issues from sociological, management, and 
technical or building services perspectives.. In conclusion, this study opens up new 
knowledge on the relationship between FM support service delivery and BP, as previous 
studies had not done so. The theory developed can be further enhanced by exploring various 
other facets such as the technical and engineering aspects of FM support service delivery. 
The model developed can also be used in other organisations such as education organisations, 
for example, universities that have different kinds of facilities.  
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DEAKIN UNIVERSITY 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO:  Stakeholders involved in the Public Healthcare Organisation – non-clinical 
workers/clinical workers 
Public Healthcare Organisation, VIC Australia 
 
 
Plain Language Statement  
Date: 
Full Project Title:  Strategic Facilities Management for Australian Public Healthcare 
Operation 
Principal Researcher:  Dr. Priya Rajagopalan 
Student Researcher: Yuhainis Abdul Talib 
 
This Plain Language Statement and Consent Form are 8 pages long. Please make sure you have all 
the pages.  
1. Your Consent 
You are invited to take part in this research project 
This Plain Language Statement contains detailed information about the research project. Its purpose 
is to explain to you as openly and clearly as possible all the procedures involved in this project so that 
you can make a fully informed decision whether you are going to participate.  
Please read this Plain Language Statement carefully. Feel free to ask questions about any information 
in the document.  You may also wish to discuss the project with a relative or friend or your local health 
worker.  
Once you understand what the project is about and if you agree to take part in it, you will be asked to 
sign the Consent Form. By signing the Consent Form, you indicate that you understand the 
information and give your consent to participate in the research project. 
You will be given a copy of the Plain Language Statement and Consent Form to keep as a record. 
2. Purpose and Background 
The purpose of this project is to explore the potential benefits that FM skills can offer to designing 
spatial flow and functional links in major healthcare facilities in Victoria. By exploring these issues, the 
research hopes to improve the effectiveness of the use of space and function in public healthcare 
buildings. Subsequently, the research will develop a framework that can improve the current practice 
in the area of strategic facilities management in regards to building performance. 
 
The research objectives are: 
a. To develop building performance indicators to evaluate the performance of public health care 
organisations. 
b. ii.  To determine the importance of FM support service delivery, building performance and 
facilities business operation for core and non-core users.  
c. iii. To identify the significant relationship between FM service delivery, building performance and 
facilities business operation.   
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d. iv. To develop a model framework that could improve public health care organisation and 
enhance strategic FM. 
 
A total of 3000 people will participate in this project. 
Previous research has shown that strategic facilities management has the potential to improve the 
usability of space and function by integrating facilities management into business solutions. Many 
methods and tools have been used worldwide in facilities management techniques to support core 
business activities.  This research hopes to give a better understanding about the way healthcare 
organisations manage their healthcare buildings at different sites.  
 
You are invited to participate in this research project because as staff in a public healthcare 
organisation in Victoria, you are familiar with the facilities management services that are provided in 
healthcare buildings.  
 
Your contact details have been obtained from the administrative department of your organisation as 
well as from your organisation’s website. This research seeks your opinions about the use of space 
allocation and functional links in the public healthcare building with which you are familiar. 
 
The results of this research may be used to help researcher Yuhainis Abdul Talib to obtain a Doctor of 
Philosophy (PhD) degree from Deakin University, Victoria, Australia. 
3. Funding 
The student is sponsored by the Government of Malaysia via the Ministry of Higher Education, 
Malaysia.   
4. Procedures 
The questionnaires will be handed to you personally by the researcher. The time required for this task 
is approximately one hour. You may review the questions and if there is any query, you may contact 
the researcher or the Principal Researcher for further clarification. The researcher will come and 
collect the questionnaires after you have completed them.  
5. Possible Benefits 
Possible benefits include the effectiveness of utilising facilities management processes in the current 
practice of business solutions in public healthcare organisations in Victoria.  The findings from this 
research are expected to help healthcare providers to better manage their facilities by considering the 
FM operation as a whole. These issues are crucial in emphasizing any issues in facilities management 
processes as currently practiced in Australia and will serve as guidelines in developing a framework 
for the public healthcare organisations in Victoria. However, we cannot guarantee or promise that you 
will receive any personal benefit from this project. 
6. Possible Risks 
There is no anticipated risk from participating in the survey.  The process of filling the questionnaires 
will be held within your own time and at your selected venue.  
 
As the questionnaires will not record any personal details that can identify you, the confidentiality of 
the information given by you will be strictly maintained. Your identity will be protected and will not 
appear in any research publication.  Your Consent Form will be separated from your Questionnaires 
upon receipt and stored separately.  Please note that this means that you will not be able to withdraw 
your questionnaires from the study once they have been received.  
 
7. Privacy, Confidentiality and Disclosure of Information 
The information will be kept securely in a locked filing cabinet in the research office at Deakin 
University campus and only be accessed by the researcher and the Principal Researcher. The 
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information will be stored for a minimum of six years as required by Deakin University after the final 
publication of results, before being destroyed.  There is no information obtained in connection with this 
project that can identify you. 
In any publication, your responses to individual questions will be grouped and analysed with other 
responses so that your opinions will not be identified. The discussion will be general and not specific 
to any individual or organisation.  
8. Results of the Project 
The final result of this research will be published through an academic thesis and national and 
international journals and conferences. 
9. Participation is Voluntary 
Participation in this research project is voluntary. If you do not wish to take part, you are not obliged to. 
If you decide to take part and later change your mind, you are free to withdraw from the project.  
 
Your decision whether to take part or not to take part, or to take part and then withdraw, will not affect 
your relationship with Deakin University. However, your participation is highly recommended and 
appreciated because this research requires a clear picture of the current practice and the issues 
pertaining to facilities management processes, spatial flow and functional links of public healthcare 
organisation in Victoria. 
 
Before you make your decision, a member of the research team will be available to answer any 
questions you have about the research project. You can ask any questions and seek further 
information regarding this research.  Sign the Consent Form only after you have had a chance to ask 
your questions and have received satisfactory answers. 
 
If you decide to withdraw from this project, please notify a member of the research team and complete 
and return the Revocation of Consent Form attached.  
10. Ethical Guidelines 
This project will be carried out according to the National Statement on Ethical Conduct in Human 
Research (2007) produced by the National Health and Medical Research Council of Australia. This 
statement has been developed to protect the interests of people who agree to participate in human 
research studies. 
The ethics aspects of this research project have been approved by the Human Research Ethics 
Committee of Deakin University. 
11. Complaints 
If you have any complaints about any aspect of the project, the way it is being conducted or any 
questions about your rights as a research participant, then you may contact:   
The Manager, Office of Research Integrity, Deakin University, 221 Burwood Highway, Burwood 
Victoria 3125, Telephone: 9251 7129, Facsimile: 9244 6581; research-ethics@deakin.edu.au. 
Please quote project number STEC-06-2010-ABDUL TALIB 
 
 
 
12. Reimbursement for your costs 
You will not be paid for your participation in this project.  
13. Further Information, Queries or Any Problems 
If you require further information, wish to withdraw your participation or if you have any problem 
concerning this project you can contact the principal researcher or the student researcher.  
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The researchers responsible for this project are: 
 
Principal  Researcher:  
Dr. Priya Rajagopalan  
School of Architecture and Building,  
Faculty of Science and Technology 
Deakin University, Waterfront Campus,  
1 Gheringhap Street,  
3217, Geelong, Victoria,  
Australia 
Tel: +61 3 522 78340 
Fax: +61 3 52278303 
Email: priya.rajagopalan@deakin.edu.au 
Student Researcher:  
Yuhainis Abdul Talib 
School of Architecture and Building,  
Faculty of Science and Technology 
Deakin University, Waterfront Campus,  
1 Gheringhap Street,  
3217, Geelong, Victoria,  
Australia 
Tel: +61 3 522 78383 
Fax: +61 3 522 78392 
Email: yab@deakin.edu.au 
After hours number: 
Tel: +61 425 347 488 
 
  
 Page 5 of 6 
DEAKIN UNIVERSITY 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO: Stakeholders involved in the Public Healthcare Organisation – non-clinical 
workers/clinical workers  
Public Healthcare Organisation, VIC Australia 
 
 
Consent Form 
Date: 
Full Project Title:  Strategic Facilities Management for Australian Public Healthcare 
Operation 
 
 
I have read and I understand the attached Plain Language Statement. 
I freely agree to participate in this project according to the conditions in the Plain Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
The researcher has agreed not to reveal my identity and personal details, including where information 
about this project is published, or presented in any public form.   
 
 
Participant’s Name (printed) …………………………………………………………………… 
Signature ……………………………………………………… Date  ………………………… 
 
Please mail or fax this form to: 
 
Yuhainis Abdul Talib 
Higher Degree Research Student, 
School of Architecture and Building,  
Faculty of Science and Technology 
Deakin University, Waterfront Campus,  
1 Gheringhap Street,  
3217, Geelong, Victoria,  
Australia 
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DEAKIN UNIVERSITY 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO:  Stakeholders involved in the Public Healthcare Organisation – clinical workers/non-
clinical workers  
Public Healthcare Organisation, VIC Australia 
 
Organisational Consent Form 
(To be used by organisational Heads providing consent for staff/members/patrons 
to be involved in research) 
Date: 
Full Project Title:  Strategic Facilities Management for Australian Public Healthcare 
Operation 
 
 
I have read, or have had read to me in my first language and I understand the attached Plain 
Language Statement. 
 
I give my permission for staff of a public health care Organisation to participate in this project 
according to the conditions in the Plain Language Statement.  
 
I have been given a copy of Plain Language Statement and Consent Form to keep. 
 
The researcher has agreed not to reveal the participants’ identities and personal details if information 
about this project is published or presented in any public form.   
 
 
I agree that 
 
1. The institution/organisation MAY / MAY NOT be named in research publications or other 
publicity without prior agreement. 
 
2. I / We DO / DO NOT require an opportunity to check the factual accuracy of the research 
findings related to the institution/organisation. 
 
3.  I / We EXPECT / DO NOT EXPECT to receive a copy of the research findings or publications 
 
Name of person giving consent (printed) ………………………………………………………  
 
Signature ……………………………………………………… Date  ………………………… 
 
Please mail or fax this form to: 
 
Yuhainis Abdul Talib 
Higher Degree Research Student, 
School of Architecture and Building,  
Faculty of Science and Technology 
Deakin University, Waterfront Campus,  
1 Gheringhap Street,  
3217, Geelong, Victoria,  
Australia 
Tel: +61 4 522 78383 
Fax: +61 3 52278392 
Email: yab@deakin.edu.au 
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APPENDIX F: 
Building performance Coefficient Correlation 
 
Correlation on building functionality 
 
 
Space 
1 
Space 
2 
Space 
3 
Space 
4 
Space 
5 
Space 
6 
Use 
1 
Use 
2 
Use 
3 
Use 
4 
Use 
5 
Use 
6 
Use 
7 
Access 
1 
Access 
2 
Access 
3 
Access 
4 
Access 
5 
Access 
6 
Access 
7 
Space 1 1.000 .756 .481 .548 .429 .476 .334 .647 .543 .487 .505 .571 .459 .353 .265 .206 .315 .279 .337 .286 
Space 2 .756 1.000 .507 .524 .450 .477 .225 .543 .518 .500 .415 .550 .430 .387 .193 .303 .366 .257 .290 .186 
Space 3 .481 .507 1.000 .402 .296 .317 .131 .426 .400 .371 .385 .379 .400 .285 .193 .280 .221 .222 .238 .164 
Space 4 .548 .524 .402 1.000 .400 .383 .186 .564 .509 .288 .388 .472 .332 .196 .101 .116 .127 .144 .146 .127 
Space 5 .429 .450 .296 .400 1.000 .155 .186 .322 .319 .234 .196 .298 .314 .267 .276 .151 .290 .287 .237 .212 
 Space 6 .476 .477 .317 .383 .155 1.000 .131 .373 .449 .399 .442 .443 .354 .322 .270 .150 .179 .173 .199 .234 
Use 1 .334 .225 .131 .186 .186 .131 1.00 .274 .298 .274 .233 .288 .246 .149 .134 .092 .153 .174 .140 .103 
Use 2 .647 .543 .426 .564 .322 .373 .274 1.00 .538 .535 .465 .486 .518 .371 .276 .284 .239 .347 .427 .198 
Use 3 .543 .518 .400 .509 .319 .449 .298 .538 1.00 .487 .561 .499 .389 .299 .208 .222 .267 .219 .292 .192 
Use 4 .487 .500 .371 .288 .234 .399 .274 .535 .487 1.00 .481 .533 .559 .370 .277 .220 .274 .362 .313 .226 
Use 5 .505 .415 .385 .388 .196 .442 .233 .465 .561 .481 1.00 .555 .569 .294 .362 .184 .197 .344 .299 .346 
Use 6 .571 .550 .379 .472 .298 .443 .288 .486 .499 .533 .555 1.00 .533 .278 .315 .166 .291 .285 .277 .286 
Use 7 .459 .430 .400 .332 .314 .354 .246 .518 .389 .559 .569 .533 1.00 .366 .360 .211 .258 .424 .370 .356 
Access 1 .353 .387 .285 .196 .267 .322 .149 .371 .299 .370 .294 .278 .366 1.000 .199 .248 .313 .328 .315 .267 
Access 2 .265 .193 .193 .101 .276 .270 .134 .276 .208 .277 .362 .315 .360 .199 1.000 .200 .152 .362 .317 .289 
Access 3 .206 .303 .280 .116 .151 .150 .092 .284 .222 .220 .184 .166 .211 .248 .200 1.000 .445 .352 .440 .303 
Access 4 .315 .366 .221 .127 .290 .179 .153 .239 .267 .274 .197 .291 .258 .313 .152 .445 1.000 .567 .422 .277 
Access 5 .279 .257 .222 .144 .287 .173 .174 .347 .219 .362 .344 .285 .424 .328 .362 .352 .567 1.000 .628 .402 
Access 6 .337 .290 .238 .146 .237 .199 .140 .427 .292 .313 .299 .277 .370 .315 .317 .440 .422 .628 1.000 .452 
Access 7 .286 .186 .164 .127 .212 .234 .103 .198 .192 .226 .346 .286 .356 .267 .289 .303 .277 .402 .452 1.000 
 
 
 
 
 
 
 
 
 Correlation on building impact 
 
CnI 1 
 
CnI 2 CnI 3 CnI 4 CnI 5 
 
Fnm 
1 
Fnm 
2 
Fnm 
3 
Fnm 
4 
Fnm 
5 Env 1 
Env 
2 Env 3 
Env 
4 
Env  
5 
Env 
6 Env 7 
Env 
8 
Unsi 
1 
Unsi 
2  
Unsi 
3 
Unsi 
4 
CnI 1 1.000 .495 .578 .587 .306 .341 .295 .342 .296 .260 .548 .196 .343 .459 .393 .366 .492 .206 .236 .230 .274 .256 
CnI 2 .495 1.000 .762 .726 .376 .674 .451 .429 .544 .562 .540 .154 .304 .455 .480 .531 .441 .211 .443 .516 .477 .520 
CnI 3 .578 .762 1.000 .801 .317 .661 .422 .491 .480 .492 .588 .159 .427 .528 .533 .559 .493 .256 .376 .452 .520 .510 
CnI 4 .587 .726 .801 1.000 .368 .607 .379 .406 .456 .537 .519 .142 .418 .523 .517 .559 .490 .269 .326 .411 .445 .518 
CnI 5 .306 .376 .317 .368 1.000 .381 .298 .396 .254 .305 .206 .116 .264 .267 .319 .250 .292 .134 .181 .263 .258 .210 
Fnm 1 .341 .674 .661 .607 .381 1.000 .499 .504 .560 .649 .500 .152 .318 .478 .455 .552 .436 .266 .520 .616 .588 .597 
Fnm 2 .295 .451 .422 .379 .298 .499 1.000 .571 .568 .488 .426 .168 .326 .509 .417 .443 .396 .327 .381 .397 .413 .405 
Fnm 3 .342 .429 .491 .406 .396 .504 .571 1.000 .581 .487 .403 .187 .402 .577 .518 .458 .454 .286 .391 .431 .414 .378 
Fnm 4 .296 .544 .480 .456 .254 .560 .568 .581 1.000 .806 .449 .143 .254 .439 .426 .475 .379 .305 .510 .535 .443 .527 
Fnm 5 .260 .562 .492 .537 .305 .649 .488 .487 .806 1.000 .416 .126 .217 .390 .400 .577 .403 .260 .497 .592 .525 .593 
Env 1 .548 .540 .588 .519 .206 .500 .426 .403 .449 .416 1.000 .150 .319 .557 .434 .461 .517 .266 .408 .405 .384 .384 
Env 2 .196 .154 .159 .142 .116 .152 .168 .187 .143 .126 .150 1.000 .180 .234 .148 .116 .163 .097 .109 .125 .141 .127 
Env 3 .343 .304 .427 .418 .264 .318 .326 .402 .254 .217 .319 .180 1.000 .454 .574 .374 .377 .236 .243 .228 .246 .275 
Env 4 .459 .455 .528 .523 .267 .478 .509 .577 .439 .390 .557 .234 .454 1.000 .503 .428 .610 .374 .399 .352 .399 .375 
Env 5 .393 .480 .533 .517 .319 .455 .417 .518 .426 .400 .434 .148 .574 .503 1.000 .517 .452 .299 .349 .371 .275 .306 
Env 6 .366 .531 .559 .559 .250 .552 .443 .458 .475 .577 .461 .116 .374 .428 .517 1.000 .513 .280 .419 .475 .435 .531 
Env 7 .492 .441 .493 .490 .292 .436 .396 .454 .379 .403 .517 .163 .377 .610 .452 .513 1.000 .411 .308 .318 .308 .341 
Env 8 .206 .211 .256 .269 .134 .266 .327 .286 .305 .260 .266 .097 .236 .374 .299 .280 .411 1.000 .340 .232 .317 .277 
Unsi 1 .236 .443 .376 .326 .181 .520 .381 .391 .510 .497 .408 .109 .243 .399 .349 .419 .308 .340 1.000 .735 .631 .618 
Unsi 2 .230 .516 .452 .411 .263 .616 .397 .431 .535 .592 .405 .125 .228 .352 .371 .475 .318 .232 .735 1.000 .693 .720 
Unsi 3 .274 .477 .520 .445 .258 .588 .413 .414 .443 .525 .384 .141 .246 .399 .275 .435 .308 .317 .631 .693 1.000 .813 
Unsi 4 .256 .520 .510 .518 .210 .597 .405 .378 .527 .593 .384 .127 .275 .375 .306 .531 .341 .277 .618 .720 .813 1.000 
 
 
 
 
 
 
 
 Correlation on built quality 
  Perf 1 
Perf 
2 
Perf 
3 
Perf 
4 
Eng 
1 
Eng 
2 
Eng 
3 
Eng 
4 
Eng 
5 
Const 
1 
Const 
2 
Const 
3 
Const 
4 
Const 
5 
Const 
6 
Const 
7 
Perf 1 1.000 .676 .544 .421 .417 .424 .361 .195 .309 .274 .332 .317 .381 .269 .227 .342 
Perf 2 .676 1.000 .629 .466 .456 .487 .396 .245 .388 .284 .376 .365 .520 .310 .305 .422 
Perf 3 .544 .629 1.000 .542 .463 .406 .362 .279 .386 .295 .362 .440 .570 .455 .431 .317 
Perf 4 .421 .466 .542 1.000 .328 .390 .393 .201 .310 .285 .294 .309 .543 .457 .364 .451 
Eng 1 .417 .456 .463 .328 1.000 .743 .566 .411 .321 .319 .335 .351 .437 .423 .488 .477 
Eng 2 .424 .487 .406 .390 .743 1.000 .592 .366 .337 .273 .308 .316 .499 .439 .489 .545 
Eng 3 .361 .396 .362 .393 .566 .592 1.000 .374 .376 .429 .384 .362 .423 .340 .323 .429 
Eng 4 .195 .245 .279 .201 .411 .366 .374 1.000 .533 .337 .288 .356 .240 .264 .159 .201 
Eng 5 .309 .388 .386 .310 .321 .337 .376 .533 1.000 .493 .533 .551 .432 .312 .281 .427 
Const 1 .274 .284 .295 .285 .319 .273 .429 .337 .493 1.000 .754 .533 .435 .300 .288 .448 
Const 2 .332 .376 .362 .294 .335 .308 .384 .288 .533 .754 1.000 .706 .524 .363 .295 .460 
Const 3 .317 .365 .440 .309 .351 .316 .362 .356 .551 .533 .706 1.000 .506 .398 .250 .358 
Const 4 .381 .520 .570 .543 .437 .499 .423 .240 .432 .435 .524 .506 1.000 .537 .534 .579 
Cosnt 5 .269 .310 .455 .457 .423 .439 .340 .264 .312 .300 .363 .398 .537 1.000 .512 .435 
Const 6 .227 .305 .431 .364 .488 .489 .323 .159 .281 .288 .295 .250 .534 .512 1.000 .565 
Const 7 .342 .422 .317 .451 .477 .545 .429 .201 .427 .448 .460 .358 .579 .435 .565 1.000 
 
